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INTRODUCTORY STATEMENT 


This summary of the diseases of cereal and forage crops .in 1922 
is based on information obtained from various sources, chief among which 
are the collaborators of the Plant Disease Survey, the Office of Cereal 
Investigations, and the Plant Disease Survey of the Dominion of Canada ~- 
(Survey of the prevulence of plant disezses in the Dominion of Canada 
(mimeographed). ann. Rept. 3: 1-192, 1923). Reports. from the Canadian 
provinces that are listed in the following pages have been taken directly 
from the publication just mentioned. | | 3 


1922 weather conditions in relation to cereal diseases. 


The weather for the months of March, April, June, and July probably 
influenced cereal diseases more than that of other months in 1922. March 
and April were unusually warm and wet over the greater portion of the 
eastern half of the country. May was warm and rather drier than usual 
throughout most of the winter wheat area» June was warmer than normal 
throughout the entire country, and it was exceptionally wet in the Atlantic 
Coast and Great Lakes states, but abnormally dry in the winter wheat area 
from Ohio westward. Dry weather prevailed also in the spring wheat section. 
The weather for this month greatly influenced such diseases as scab and 
the leaf diseases of cerealse July was the only warm-season month of the 
year with temperatures below normal in most sections of the country, al- 
though August was unseasonably cool in the middle and south Atlantic areas. 
The rainfall for July showed considerable irregularity in its distribution 
Over individual states and regions. More precipitation than usual oc- 
curred througnout the greater portion of the Atlantic Coast states, but 
in New York, Western Pennsylvania, Ohio and parts of West Virginia, 
Kentucky, Indiana, Illinois and Missouri, Oklahoma and Texas there was a 
deficiencye During the month the spring wheat area experienced dry 
weather which cut down the amount of stem rust to a very great extent. 

The Pacific Northwest and the Southwest also had a deficiency of rainfall 
during July. (For more detailed discussion of weather for the year, see 
Pl. Dis. Bul. Suppl. 26, 1923). 
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Influenced by weather conditions, the diseases of cereal and forage 
crops varied greatly in their relative prevalence. The two outstanding epidem- 
ic diseases were the powdery mildew of red clover and the leaf rusts of small 
grains. In addition to these the following diseases were unusually severe: 
bunt of wheat in the Northwest, scab of the small cereals in the Atlantic Coast 
States, nematode of wheat in Virginia, anthracnose of wheat and rye in Ohio, 
Helminthosporium leaf blight of corn in Connecticut and adjacent states, Diplodia 
seedling blight in parts of the corn belt, flax rust in Minnesota, alfalfa rust 
and the leaf spot of alfalfa in New York and New England. 


Of the diseases that were not so severe as usual may be mentioned: the 
stem rust of cereals, stripe rust of wheat, barley and grasses, scab of the small 
grains in the western part of the soft red winter wheat and the spring wheat ar- 
eas, take-all of wheat in New York, ergot in the durum wheat area, the smuts of 
Oats, corn smut and flax wilt. 


The majority of the remaining diseases of cereals apparently occurred to 
about the usual extent without marked variations in severity. 


New diseases, new hosts and new occurrences. 


A considerable number of new diseases were described in literature or re~ 
ported to the Survey during the year. Other diseases were found in new locali- 
ties for the first time and several organisms were described or reported on new 
hosts. These diseases have been classified and appear below in the following 
lists: oy i 


New diseases 


Wheat 


Leptosphaeria sp. - New York 


Mosaic - Nebraska 


Oats 
Leptosphaeria avenaria Weber (Septoria avenae Frank) -— Wisconsin 


Corn 
Bacterium dissolvens Rosen (the cause of bacterial stalk rot, previ- 
ously reported from Arkansas but organism not named) 


Flax ; 
Two new diseases, causes not definitely determined. 


Cowpea 
Alternaria atrans Gibson (secondary), - Arizona. 


Bacterium vignae Gardner & Kendrick, Indiana (observed since 1919) 


soybean 
Alternaria atrans Gibsen - Arizona. 


Peronospora sp. ~— New York. 
Phomopsis sojae Lehman - North Carolina. 


Grasses ' 
Pythium sp. on Agrostis palustris ~ Connecticut. 
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Diseczses founc_in new localities 


Wheat 
Tylenchus tritici (Stein) Bast. - Haywood County, North Carolina 
Urocystis tritici Keke. - Missouri 
sclerotium rhizogdes Auersw. - Idaho 


Barley 
Puccinia simplex (Koern.) Erikss. & Henn. ~ Manitoba 
Rhynchosporium secalis (Heins) Davis ~ Canada (Alberta) 


Alialfea 
Uromyces striatus Schroet. (Uromyces medicaginis Pass.) - Pennsylvaniz, 
nia, Illinois 


Cowpea 
ee 
Cercospora cruenta Sacc. — Illinois. 


soybean 


Mosaic = Connecticut, New York, Virginia, Kentucky, Louisiana. 


Grasses : 
Uromyces dactylidis Otth on Dactvlis glomerata ~ Virginia’ 


eee 


Rye 
Tilletia tritici (Bjerk.) Wint. - Washington (artificial inoculation 
~~ 1922, natural infection 1921) : 


Soybean 
Bacterium solanacearum EFS - North Usrolina (found in 1921) 


Grasses 

Qphiobolus cariceti (Berk. & Br.) Scec. on Phleum pratense, Agrostis 
pelustris, and Pea compressa, — «11 from New York 

Puccinia glumarum (Schm.) Erikss. & Henn. (see under miscellaneous 
grasses). 

Septoria bromi Sacc. on Bromus inermis, -— Wisconsin (miscelleneous 
grasses(7) }. j ) 

Urocystis agropyri (Preuss) Sehrét.) on asrostis polustris - Wis- 
consin 


Diseases that should be kept under observetion 


Jertain diseases of cereals and forage crons should be carefully watched 
durinz the coming seasons on ..cecount of the possibility of their becoming more 
widespread and destructive. They are potenticlly dangerous. 


1. Fleg smut of whent (Urocystis tritici Keke.) ‘This is a disease of 
commaretively recent introduction and, although occurring only ino sm:ll crea 
in the vicinity of St. Louis, it has possibilities of becoming a very serious 
disease, if it becomes widesprend.. 


en 


a a S| 


LOU 


2. The Sclerotium dise..se of wheat (Selerotium rhizo&’des Auersw.) was 
reported ror the first time this year in Iduho. The only previous collecticn 
shat we have a record or c..me from Montana. The diseuse should be watched for 
in these <nd in other stites and observ.tions made concerning it. 


3. The head smut of corn (Sorosporium reilianum (KUhn) McAlp-) in the 
state of Washington and previously it has been collected in California. This 
disease may possibly be a menace to the corn crop. 


4. The mosaic disease of corn which during 1922 was reported from 
Arkansas, and which in other years has been recorded in some of our other south- 
ern states, may be very dangerous potentially. If it is the same mosaic as 
that described from Hawaii, it certainly would be a calamity if it should be- 


come widespread and attack corn in the United States with the same severity that 
it does in Hawaii. 


5. The bacterial stalk rot of corn (Bacterium dissolvens Rosen) reported 
in this bulletin from Arkansas and Illinois should be watched and studied. 


6. The clover nematode (Tylenchus dipsaci (Kuhn) Bastian) that occurs 
in some of the northwestern states needs continued observation in the states 
where it occurs and in adjoining territory- Since much of the clover seed that 
ia planted in the East comes from the western seed producing areas, the disease 
should be watched for in the East also. 


7- The powdery mildéw of clover which, during the past two years, has 
been epidemic, deserves further study and observation to explain its unusually 
Wide prevalence, 


Mosaic diseases 


Mosaic diseases were reported on the following hosts during 192e: wheat 
in Nebraska, sweet clover in Minnesota, cowpea in Arkansas and Indiana, soy bean 
in Connecticut, New York, Virginia, Kentucky, Louisiana, and Indiana, and corn 
in Arkansas. 
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Bunt caused by Tilictia Isevis Kuhn and 2. tritici (Bjerk-) Want. 


In the summaries of the wheat bunt situation for other years it has been 
brought out that of the two smut fungi causing bunt, Tilletia laevis and T- 
tritici, the former T. laevis, is by far the mores widespread in the United 
States, it being 16 form that occurs commonly throughout all of the eastern 
states. 7. tritici on the ether hand is not imparta snt or common east of the 
Rocky } fountains, put it is the important form west of the mountains in the north- ~ 
western wheat region, and ‘it is in this area that the heaviest losses from bunt q 
Occur. Regarding the geographic distribution of bunt in western sacariateis States, 
Stephens and Woolman (7) report as follows: 


"West of the Rockies Tilletia tritici is by fur the more preva- 
alent. According to Prof. W. W. Mackie, of the University of Californ- 
ia, it is practically the only species found in California. The two 
(smats) occur in Western Oregon, and in the Willamette Valley in par- 4 
ticular, where they are about equally abundant. In the wheat belt a 
of Eastern Oregon and Washington and Northern Idaho, or what is gen- at 
erally called the Inland Empire, TI. laevis has not been found in the 4 
fiela. It does, however, occur in Southern Idaho, notably around i 
Pocatello, where in 1918 it was found by the junior writer in wheat 

. Stored in warenouses." 


The question as to why Telletia tritici is the important smut in the 
West, and 7. Jaevis is the vrevalent 0 one in the East, is an interesting one 
and a subject for further study. Possibly some light may be thrown on this 
point by the observations of R. S. Kirby of New York, 1922, wha reported that 
Zi» tritici was brought into New York from the state of ‘Jashington in Number 
Four wheat, but that the ocrceentage of this smut is rapidly bccoming smaller 
each ycar Without any secd treatment. 


In 1922 bunt was reported from the majority of the states in the country. 
Most of these rovnortcd it as being prevalent in about the sume, or perhaps k 
Slightly less amounts than, last yoar. Maryland and Virginia, however, esti- 
mated more, aS also did all of the northwestern states. 


Of the castern statcs only four reported more than a trace of bunt. 
Elliott estimated 2% loss in Arkansas und makes the statement that many farmers 
do not treat their sced until they cxpericnee very heavy lossese In Illinois, 
where this ycar a systematic examinution of wheat ficlds was made by the Natural © 
History Survey, a large area in the northern part of the state was found where 
bunt was abundent. As a result of their survey, it was estimatcd that the dis- 
ease occurred in about 40% of the ficlds in the state and that the reduction in 
yield was probably not far from 2% The presence of bunt in wheat caused a con-— 
sidcrable dockage at elevators and mills in Illinois. Maryland, Virginia and 
Tennessee astimatcd 1% loss from bunt in 1922. 


; 
% 
; 
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Teble 63. Estimated loss of wheat from bunt, according to collaborators, 
1922. 
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Tadle 64. Highest perecntages of bunt in individual fields, according to 


BIiiaborators, 1922. 
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As will be secn from the following reports, bunt was reported us being 
much more prevalent in the Northwest this year than last. 


Montana: More stinking smut this year in fields where seed grain was not 
treated. (Jennison). 


Idaho: Much worse in northern Idaho than last year, many fields having 
“from 20 to 45%. Very important on all dry land wheat. (Hungerford). 
Washington: More than average amount of smut in the Palouse country. 
hundred eighteen counts of 1,000 heads each were made on 61 farms 
scattered over eastern Washington. They showed an average of 8.4% 
smut in the crop. This may be taken as a fair average of the entire 
acreage. Counts ranged from 0 to 35% smut. A number of smut ex- 
plosions occurred in thrashing machines. (Dana). 


One 


Oregon; Appears to be worse than last year, loss of half a million dollars 


is estimated for Umatilla County,- the largest in wheat production 
in the state. (Barss). 
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he 
California: Continued reduction of bunt is apparent in this year's crop. © 
The effects of the smut campaign are evidently apparent in the re- 
duction of bunt. It is estimated that the attack will average less 
than one half of 1%, with many areas averaging less than one tenth 
of 1%. Many thousands of acres smut-free. (Mackie). 


Pactors influencing the amount of bunt 


The question arises as to the reason for the increase in the amount of 
bunt in Montana, Idcho, Washington, and Oregon. In a recent paper, Hungerford 
(5) has shown that low soil temperatures and a fairly high percentage of mois- 
ture in the soil at seeding time, are conducive to bunt infection. Ina series 
af controlled greenhouse experiments, he found that the highest percentage of 
infection was secured at temperctures ranging from o to tae (48 to 54°F), and 
in soil containing 22% moisture and with a moisture equivalent to 20.7. At the 
highest temperatures there was a falling off in the amount of disease, and in 
S3ils where there was an extremely high percentage of moisture, infection seemed © 
to be inhibited. 
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In another regent report by C. O. Johnston (6), the statement is made 
that in Kansas *4fater dates of planting show consistently higher percentages of 
bunt than the earlier plantings, the amount of smut gradually increasing in con- 
Secutive plantings from September 15 to November 1, after which the percentage 


of infection rapidly declines." 


This statement tends to bear out that of Hungerford 


that cooler temperatures, up to a’ certain limit, favor infection. 


In the four northwestern states just mentioned, seeding of winter wheat. 
takes place, for the most part, during September, as is shown by the accompany- 
ing map (Fig- 15}. In looking up the temperatures for September 1921, it was 
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‘Fig. 16. Departure from normal temperature Ssep- 
_ tember 1921. Shaded area represents excess, non- 
_ Shaded area, deficiency. (Climatological Data 


found that during the month 
there was a great deficiency, 
a large proportion of the 
area having temperatures 3° 
below normal for the month 
(See Fig. 16). For Washing- 
ton the statement is made 
(Climstological data for the 
United States by sections; 

S Sept. 1921) that the month 
was unusually cool for 
Seotember, the monthly mean 
beans 55:27-o in 52 years 

the only September that ap- 
pears to be cooler for the 
state as a whole was that of 
1895. For Idaho it is re- 
corded that the temperature 
for September 1921 was second — 


lowest for the month since 


Stute-wide‘records began in 
1893. The monthly mean for 
the state was 53°. In Oregon 
the temperatures: east of the 
Cascade Mountains ranged from’ 
2 to neerly 10° below normal 
with a monthly mean for the 
entire state of 56.2°. 


#n examination of the 
precipitation records for the 
same month does not show any~= 
thing very unusual. Rainfall 
varied widely in different 
parts of the states. If any- 
thing, conditions were some» 
what drier than usual in the 
eastern parts of Washington 
and Vregon and in Idaho. How- 
ever, there was apvarently 
plenty of moisture to favor 
infection with count. ‘hile 
the compilers of this summary 
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do not claim that there is necessarily any distinct correlation of bunt infec- 
tion in the Northwest and the cool temperatures of September 1921, nevertheless, 
the facts are at least somewhat significant and suggestive. 


Varietal susceptibility 


During 1922 the work of testing varieties for their susceptibility and 
resistance to bunt was continued in a number of places. The most important work ~ 
along this line that has appeared is that of Stephens and Woolman (7), who re- 
port the results of thejr experiments since 1917. The project they report is a 
co-operative one between the Oregon Agricultural Experiment Station and the Of- 
fice of Cereal Investigations of the Department of Agriculture. All of the com- 
mercial wheat varieties of the United States, Australia, and India, as well 
aS entries of pure~line selections of wheat varieties were tested for smut at © 
Moro for the two years 1919 and 1920. As a result of this work a few pure-line 
selections were discovered that seem to be totally immune to both species of 
stinking smut, and nearly 20 varieties were found that were so highly resistant 
to bunt that they can safely be sown without seed treatment. Of these varieties, 
those appearing most promising are as follows: . 


Turkey C. I. 1558 A Turkey C. I. 1571 € White Odessa C. I. 4699 
Turkey C. I. 1550 B Crimean C. I.2903-5 Martin C. I, A463 
Turkey C. I. 3055 Crimean C. 1.4430 Hussar ©, I. 4543 


Turkey x Florence(Several hybrids 


These wheats have been tested for yields and some of them have been found 
to be very satisfactory for Oregon. The discovery of them is likely to prove of 
much economic importance. 


In Kansas, €. 0. Johnston (6) has reported that Kanred, while apparently 
resistant to Tilletia tritici, is no more resistant to T. laevis than Turkey, 
Kharkof, or other hard winter wheats. The soft red winter wheats as a group secm 
to be somewhat more susceptible to T. laevis than do the hard winter varieties. 


From South africa, J. E., Donkin st reports that of 20 varieties of wheat 
tested for resistance to bunt (2. tritici), the durum, polonicum and turgidum 
types showed evident resistance. j 


Bunt control 


During the past year the copper carbonate dust treatment for bunt of wheat: 
has been tested at a number of places, and in the majority of cases considerable 
success has been reported in its use. The following reports are from individual © 
investigators. 


Michigan (2): Copper carbonate, copper sulphate and lime dusts, using heavily 
smatted wintcr wheat, have given the following results in comparison with 
the standard ) SAFER EREAS treatments in stinking smut control: 
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Percent otand 
Treatment of smut . Per tent 

Control A6 100 

Dry formaldehyde 4 98 

Wet formaldehyde e) 97 

Soak and skim formaldehyde method 0«5 Hs 

Copper sulphate and lime dust, 2 oz. per bu. 3-7 97 

Untreated AA 100 

Copper carbonate, 4 oz. per bu. 2.6 98 

Untreated 1507 100 

Copper carbonate, 2 oz. per bu. Lid 97 
n ! W Ui {t 

" ae eh 4 " " " af ee 

tt n 16 " 1 0 30 

Untreated gos 5 100 

Copper sulphate and Lime dust 2 oz. per bu A.6 98 

4 " " tt a ges: " " 4. 97 

it ” " 0 " 8 " " tf 2.6 93 

" " " " " 16 " " " A. 2 ole) 

Control PAA 100 

Copper sulphate dehydrated, 2 oz. per bu. aid 85 

it " it 4 i" " " AS 80 

" tt a " a) ye 0.5 80 

" w " 16 wt " n Be. 80 

Sulphur, superfine, 2 oz- por bu. 1A. 100 


Considering the heavy smut production in the controls and the marked re- 
duction brought about by both copper carbonate and copper. sulphate and lime 
dusts, it is believed that use of these with fairly clean grain would give 
satisfactory stinking smut control. Tests with oats were not satisfactory 
in smut control. (G. H. Coons). 


North Dakota: Copper carbonate tried in many localities, but smutted wheat secd 
was not available for check. Smutted Marquis at Fargo devcloped very few 
smutted heads. (iJanda Wenigcr) . 


South Dakota: Exeellent rcsults with copper carbonate. (Evans) 


Idaho: Tests have been made during the last two years with sevcral dust treatments 
for the control of stinking smut. None of thesc treatments have given as 
good ofntrol of this diseasc as th. standard bluestone treatment, 1 pound 
bluestone to 5 gallons of water, under the conditions where thoy have been 
tried. 

Preliminary tests carried on in 1921 seomed to indicate that copper car- 
bonate was not effective when applicd to badly smutted seed but might be 
effective with seed not heavily smuttcd. In order to test this question as 
wcll as to compare the cfficicncy of copper carbonate dust and blucstone 
under the same conditions an experiment was conducted, the results of which 
are given in the following table. It will be noted that in no case was 
Somplete control se¢ured.. Phis was doubtless duc to especially heavy soil 
infection which orevailed this ycar. 
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Table 65. Seed treatment tests in Idaho, 1922. 


Amount of smut : Percentage of bunt (average of 3 counts) 


by weight : Copper carbonate: Copper sulphate: Control, not 
(inoculum) : 2 0z. to bushel : (bluestone) 1 : treated 
: : lb. ~ 5 gal. ; 

b= 1060. = 16 ' BAPE 25 

i= 5,000: 22 : Le : 25 

be LOA a4 : 10 ; 55 

seh OO a i ie 

Stand : 8 0 


(C. W. Hungerford). 
Washington: The following table of comparison is given by Heald and Smith (A) 


Table 66. Comparison of dust and wet seed treatments, Washington, 192l. 


Bluestem : Jenkins Club 
: Per cent: Per cent: Per cent: Per cent: Per cent: Per cent 
>: germina~: smutted : smutted : germina-: smutted : smutted 


Treatment a Sa plants: heads ; tion : plants : heads _ 
Check, untreated s OweR i oi BbeOG 2" Bab 9 2 69ers 
Bluestone, wet : a Saal oS » (6585 eas wee 
Formaldehyde, wet 30.5 gpg ut © » SbSehit« tewalebytgeOr? 
Chlorophol, wet : 94.5 gi © 5 Oe : 96 Pee - ae 
Copper : ‘ : : : ; ae 

carbonate 2 oz. Dust : 91.5 ah ee oo © : 292 sun ® seiO 
Copper : : : ‘ : : : 

carbonate 4 oz. Dust : 98.5 : a @) : 96.5 syoD Pose, 
Copper sulphate - Bash : iad : po ie Meta 8 
ealcium carbonate : : : : : : 

(equal parts) 2 oz. : : : : : : 
Dust s Ges : 0 : 0 94.5 : 0 SE 
Sulphur, 10 lbs. Dust : 09 0.5 +84 shape ) fe) 
Sulphur, 20 ibs. Dust : 0 @) e) 


Oregon({1): In the fall of 1921 statawide tests were started in Oregon by various 
county agents under the direction of the Experiment Station pathologist. 
Records of about 2 hundred such tests have been turned in, and the results 
are so satisfactory in general that the Experiment Station is encouraging 
more extensive testing of this method this fall. The results in other 
Coast states are likewise encouraging. Universal adoption of this method 
will not be advocated until the results of further tests fully confirm the 
apparent advantages of the dust treatment. (H. P. Barss) 
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Loose smut caused by Ustilago tritici (Pers.) Jens. 
‘During 1922 loose smut occurred widely over the United States as usual and 


according to collaborators' reports it was about normal in severity- In Washing- 
ton, Oregon, ana California only a very slight amount. of the disease was reported. 


in southern Idaho, however, this smut is reported by Hungerford as being on the in- 


Crease, probably causing a loss of abdout 1 1/% during i922. 
By far the greatest losses occurred in the soft red winter wheat belt and 


in the same states where the heaviest losses from leaf rust were experienced. 
Collaborators in Virginia, South Carolina, Indiana, Kentucky, Arkansas and Idaho 
list loose smt as the second most important wheat disease.in 1922, and those in 


re 


Delaware, Maryland, and West Virginia list leaf rust as a most important disease 
with loose smut and scab as second in importance. The accompanying map (Fig. 17) 
shows the estimated percentages of loss from loose smut in 1922 and table 67 shows 
the highest >vercentage if loose smt in any one ficld. 
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Fig. 17. Estimated percentage of loss from loose smut of wheat in 1922. 


Table 67. Highest percentages of loss from loose smt of wheat in any 
one ficld as reported by collaborators, 1922. 


So sanaeaRRRIEREREEEEEEEEEReemEeEieneeeeeaemee 
| Highest percentage : 


of loss : States 
| 20 -  ¢ Georgia 
a : Ohio 
10 ; Virginia, Illinois, Missouri | 
8 : New York, West Virginia : 
! 5 : North Dakota 
5.5 : Oklahoma, Arkansas 
2 _____: Delaware, Wisconsin, South Dakota _ 


A number of fuctgrs have voccn reported as influencing the occurrence and 
scverity of loose smut. Thus Coons (Phytonath. 8: 70. 1918 and Pl. Dis. Bul. 
Suppl. 15: 121. 1921) has reported that winter killing of wheat results in a 
reduction of loose smut on account of the greater susceptibility of infeeted 
plants to freezing injury. Fromme (Dhytopath. 10: 53. 1920) has observed that 
percentages of loose smit arc higher in soils of low fertility. Again collabora- 
tors in the states on the Pacific Coast have called attention several times to the ~ 
fact that loose smut is ofminor importance in that region, giving as a reason the 
dry weather conditions that prevail at flowering timc. Recent studies with wheat 
vuricties are showing that there is a wide difference in the susceptibility of 
various whcats to loose smt. It has been pointed out (Pl. Dis. Bul. 
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| & a1. 152. 1522) that in 19212 the heaviest lesse: from loose smut occurred 


jin the soft red winter wheat area. An examination of the accompanying map 

| (Fig- a7} and a comparison of it with a map showing the production of soft red 
j/Winter wheat Shows that the samme correlation holds for 1922. it wili be noted 
Jalso that Huncerford, in Idaho, reported a loss of 1.5%. He observed that the 
disease was becoming increasingly severe in the southern part of the state on 
Bicklow, a common white wneat which is especially susceptible to loose smut. 

| Fig. 18 shows that practically all of the Dicklow wheat grown in the United States 
is produced in southern Idaho, which accounts for the high loss there asicompared 
With neighboring states. 


The subject of resistance to loose 
smut has been given considerable attention 
in Survey summaries for other years (Pl. 
Dis. Bul. Suppls- 15 and 21).> In Supple- 
ment 15 there were summarized the results 
obtained in the cereal survey of 1919. Be- 
low in Table 63. are listed the susceptible 
and resistant varieties as reported by 
collaborators to the Plant Disease Survey. 
This is a summary of all data submitted by 
collaborstors up to and including 1922. 

In a recent article Fromme (1) 
presents experimental evidence showing 
differences in the suscentibility of vari- 
eties to loose smut infection. He finds 
a greater amount of loose smut in bearded 
than in bezrdless varieties in Virginia and 
gives further data showing the suscepti- 
bility of Stoner and the resistance of leap 
(Leap's Prolific). In his collaborator's 
report Fromme has made the statement that 
the resistance in Leap is probably due to 


| Fig. 18. Distribution of . inhorent immunity rather than disease es- 
) Dicklow wheat in the Pacific liorth- cane. 
west. Each dot represents 1,000 Very little information concerning 


acres or fraction thereof per county. treatment by the hot water method was sent 

We (ilap taken from U. 5. Dept. ‘gr. 3ul- in by collaborators during the year. It 

m 1501, Dec- 1922.) is known that considerable work is being 
— | done in the states where the disease is’. 

> test important, but in the rs. jority of the other st-tes the disease is so unim- 

>) portant that no attention to the control of loose smut suecms necessary. 

_ Tapke (2) has recently presented evidence tea show that the reductions in yield 

» from seed treated by the modified hot water method are due to the fact that 

_ injury takes place through the broken sced coats. Carcfully hand-thrashe@ seed, 

hen treated with the hot water method, shoved little or no injury. 


a 
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Table 56. Varisties of wheat listed by collaborators as susceptible or 
resistant to loose smut. summary of all collaborators' reports in Survey files. 


SUSCEPTIBLE 


= 
= = 


Year: State : Narict oitYear °° State —: Variety 
1908: New York : Dawson*s Golden Chaff:: 1920: Idaho : Dicklow (very) 
1918: Meryland : Fulcaster, Dictz,Sto:: : Virginia ; Stoner, Fulcaster 

: : ner, Mammoth Red, =" : : 

4 : Bearded Purple otraw :: : : 

: : ::192] : Michigan : Red Rock 

: Michigan : Goens ae : 4 

: : bs : New York : Dawsonts Golden Chaff, 

: New Mexico: Turkey Red Purctt : : Red Rock 

: : : : Ohio - Goens, Red Wave, 
1919: Alabama ; Mediterranean Blue +3 : ; Portage, Gladden 

: Sten, Falecaster ys ‘ : 

4 : a2 : Pennae : Red Rock, Pennsylvania 

s Coloredo =: Turkey Red, Maroguis.:: e- | : 4d 

: Georgia : Bluc 8tem, May os : Virginia : Stoner, red Wonder, 

: ‘ ee : : Fulcaster 

: Idaho ; Bicklow oa : - 

: Indiana : Red Wave, Poole ::1922 + Virginia : Ytoner, Fuleaster 

: Minnesota ;: Velvet Chaff, Marquis;: : North Dak: Preston, Durums 

3 : Durum, Blue Stem se : : 

: : oe : Idaho : Dicklow 

; Texas ; Mediterranean Blue = : : 

; : Stem, Turkey Red zs : : 


: Virginia beurded winter, Stoner: : 


Ee eee a ROME sae inne a iar en rhea 

Year; State a Variety isl 7 ears wtate : Variety “7 

1900 :New York - Jones! #5 ::1921 :New York : No. 6 Junior 

: : : Ohio : Trumbull . 

: ."s ¢ Oklahoma : Kanred, Black Hull Ture 

% a pe mf : > key 

1919: Idaho : Forty Fold > : Virginia : lLeap's Prolific, Fultz — 

: 2: : : ‘ 

1920:Virginia : Leap's Prolific ::1922 : Virginia : Leap's Prolific ‘ 

a 

ij2l:Minnesota ; Wisconsin Wonder 2: : e : 
‘: ; New York : No. 6 Junior 


+ 
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: Present known distribution of flag smut of wheat. 


181 
-WHUAT - Flay smut. 


Flag smut caused by Urocystis tritici Keke. 


At the close of the wheat season of 1921 flag smut was known only in the 
western part of Madison and St. Clair Countiies, Illinois. During thet year 
careful search for the disease, on both sides of the Mississippi River from 
Cairo, Illinois to St. Louis, Missouri and in parts of the Missouri and Illinois 
River valleys had resulted in the discovery of an infested area where the flag 4 
smut was present in 57 infested fields on 30 farms in St. Clair County, Illinois. 
In addition to this the original Granite City or Madison County section had been ~ 
enlarged and extended further by the finding 6f 100 more infested fields. 

Flag smut survey in 1922: In the survey for flag smut in 1922 the follow- — 
ing agencies co-operated: The Illinois State Devartment of Agriculture, the . 
Missouri Agricultural Experiment Station, the Illinois Natural History Survey, 
and the U. S. Department of Agriculture represented by the Plant Disease Survey 
and the Office of Cereal Investigations. In all over 1200 farms were examined 
in Madison, St. Clair, Monroe, Jersey and Macoupin Counties, Illinois, and in 
St. Louis and St. Charles Counties, Missouri. bY 

As a result of the survey the area of known infestation was increased from — 
72 to about 700 square miles. Two new Illinois counties were added to the list ~ 
of those in which the disease occurs and the smut was discovered for the first 
time in the State of Missouri on four farms in St. Louis County, opposite the 
infested area in Madison County, Illinois. The area where the disease is now 
known to occur, roughly speaking, occupies a strip about 50 miles long from 5 to 
1 miles wide along the sast bank of the Mississippi from southern Jersey to 
northern Monroe County. he smut was found on about 226 farms, the approximate 
location of which is shown on the accompanying map (Fig. 19). Approximately 283 a 
of the farms inspected were within the quarantined area of last year and of these @ 
155 or 55% were found to have flag smut. Outside of the 1921 quarantine zone, | 
flag smut was found on 71 or 8% of the 900+ farms inspected. Since the work in 

he various localities was done oy different groups of men, it seems best to 

report more detailed results according to the following sections: (1) inside 
the Madison County area, (2) outside the Madison County area, (3) work in St. 
Clair and Monroe Counties, and (4) survey in Missouri. 


1. Inside the Madison County area; 


‘Every wheat field within the quarantined area was inspected 
for flag smt......-The disease was found quite generally tirough- 
out the area in amounts ranging from the slightest trace to as high 
as possibly 2%. The entire planting inside this zone was supposed | 
to be of two varieties, Red Yave and Turkey 10-110, the seed being 
obtained from sources outside the quarantin and treated at the 
central dipping plant with copper sulphate and lime. The total 
wheat planted in the area was about 12,600 acres, 10,500 being | 
Red Wave and 2100 Turkey 10-110. ¢ 

"In the Red Wave, 32 infections were found on ground which 6 
was in wheat the year previous; 48 on ground, part of which was 

in wheat the previous year and 10 on ground not in wheat the year ie 
before." (H. B. Waterbury, in charge of Illinois Stato Department 
of Agriculture in Madison County.) 
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Pig. 20. Location of farms infested 
with flag smt in the 192] quar- 
antined area of Madison County. as 
determincd by inspections in May 
and June 1922. Compare these lo- 
eations with those of 1920. (Pl. 
Dis. Bul. Suppl. 21: 161. 
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2. Outside the Madison County 
of these, distributed over an area of approxi 
infested. This area added to that under quara 


six times that known to be infested in 1921. 
Miles Outside of the quarantined area. 


July 1922) | 


Regardin; 
‘Rands, representing the U. S. Departinent of /gricultue, 


\ 
7 
nae Ty 
“‘s. 


~~ 
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rca;ibout 270 farms were inspected and 30 
mately 240 


square miles, were found 
ntine makes an area of approximately 
Infections were found as far as 12 
the work in this. territory, R. D. 
reports as follows: 


2 
o 


iz s : ; ; 

, "In judging the results of the inspection work the extent to 
wR a : Bg 4 ~ — . . 

I which flag smut has been found in these outposts sof infection 


Should be borne in mind. 


In wost fields it wes 
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treec, not casily cxpressed on a percentage bisis. In limited 
areas in the vicinity of straw stecks in two cuses and along 
borders or in portions of some ficlds where there was upparently 
an accumul:.tion of infceted materi.l from washing of the soil, 
infections of 5-30 were recorded. On the whole, therefore, it 
is cvident that with but a limited time for examining particular 
ficlds inspection alone as a means for determining the presence 
or absence of the disease is an uncertiuin method." 


| Considerable evidence was obtained showing that the threshing machine, in 
addition to the seed and wind, is important in dissemin.ting the spores of flkg 
smut. Regarding this, Rands states: 


"That thrashing mechines ure a common ¢curricr of this smt from 
farm to furm, just us they are known to distribute bunt spores, wild 
onions, cockle and volunteer rye, is probable if we may judge from 
Our success in locuting advanee infcctions by following threshing 
runs. For cxample, we heuve frequently found fli.g smut on furms sur- 
rounded by .pparcntly disecse-free ones, located long distances from 
the nearest known infection where the furmer hid for many years used 
his own wheat for seed, but usually where an infceted crop hud been 
threshed cheud of his in anothcr purt of the some run. While it is 
of course possible thet the gmt was curried to such farms by wind 
or other agents, it seems more likely that the threshing machine 
or bundle wagon were responsibdlc» Out of 8 infected threshing runs 
located 1-1/2. to 12 miles outside the quarantine border, a fuirly 
cven distribution of flug smt throughout the run was shown in five. 
The other three were only purtiully infested so that ufter finding 
it in the first portion of cach of these runs, no more farms were es 
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«at the time inspected." ; 
3- Work in. St. Clair and Monroc Countics: Hi 
Pe. 47 

"Within thc St. Clair quarantined arca of 192] there were 7 

| 


%,398 aercs in whoat this year, This comprised 194 ficlds, 87 of 
which Were infcsted with flag smut, the degree of infestation 
ranging from a tracc to as high as 22% in parts of ficlds where 
the infection was heaviest. Of- these 87 infested ficlds, 74 were 
in wheat last year and the remaining 13 ficlds were in crops other 
than wheat. 

"Within the quarantined area the infcstation appears to be 
lighter than it was last year. In certain ficlds that were heavily 
infested lest ycar and were in wheat again this year, fewer in- 
fected plants were found than were found last year. 

"Outside of the arca quarantined, sevcral hundred farms 
were inspected, on 24 of which flag smut was found. The degree 
of infection in these ran from the mcrest trace to the heavicst 
infection which was found, 30% in a part of one ficld, which lay 
just outside of the old quarantine arca. 

"As we inspected further from the quarantined arca, the in- 
festation became progressively lightcr, both as regards the number 
of ficlds infcsted and the number of plants infccted. Some of this 
smut material wos ovidently ecarricd by threshing machincs into this 
creas The rcsults of our inspection indicate that we have reached 
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the limits of the infcsted areas" (James 3. Conard, In Charge of 
the Illinois Department of Agriculture Survcy, St. Clair County). 


A. Survey in Missouri:. Ping “smut wos found by Dr. E..F. Hopkins on 
Junc 3 on a farmnear the junction of the Missouri amd Mississippi Rivors, St. 
Louis County, Missouri. this farm was on bottom land that overflowed when the 
Fiver was at its greatest height. A few diys later the discase was discovearcd 
by the Plant Disease Survey men on three other farms in the uplands. From a 
Survey of the conditions that might have brought about the introduction, of the 
disease into this locality, it apperrs that~spores were cither blown across the 
Mississippi River by the wind or came in on seed from St. Louis. 


22 quarantine moasures: Thc ercas in Illinois whcre the discase was 
found wcre put under quarantine and the following restrictive mccsurcs required: 
(1) Disinfection of whcat with formaldchyde at the threshing mechine. (2) fhe 
Bequiring of clevators, mills, or dealcrs in wheat to scu*te it that all wheat 
from th: infssted arca is disinfected. before shivping to othcr persons or dcal- 

| ers inside the countics of Medison, Sts ‘Olair, and Monroc. (3) Restrictions on 
| the movement of wheat straw outside the area. (5) Regulations rcgsrding the 

| Hovement, disinfection, and opcr-tion of threshing machines. 

: 


Stem rust causcdsoy Pucctinia greaminis Pers. 


| Taking the United States as a whole, the year of 1922 cz#n be considcred 

| aS ohe during | ume the losses from: stem*rust were not cspecially great... In 
gencral there wes lcss stem rust in 1922 then in 1921. Of all the collaborstors 
ercporting the *:, aan none regard it as worse than last year, end only five 

: (Ponnsyivania, Vest Virginin, North Dakota, Kansas, and Okie hom.) mention it « 

| Deing®of the samo prevalence as in 1921. The only states where the discatcc was 


considered of much importance were Texas, where the rust winters over, Oklahoms, 
and in the spring wheat states. As usual, the damage occurred mostly in the hard 
ered spring*wheat areca; the hoavicst losses téeking placce.in sastern North Dakote 
"@nd westeyn Minncsota where reduction in yiclds of 10% ond 5%, respectively, were 
MFccordcd. Cass County, North Dakota, sccmed to be the contcr of the damaged 
| @rea. In that County alone it is cstimated. thet sbout one quarter of the wheat 
crop was destroycd on account of block stem rust. In Wisconsin, spring whcat 
that was planted latc was bedly demaged. The other spring wheat states = South 
— Dakota, Nobresk., sand Tove - suffcréd somewhat but to a much less degree. 
eee ‘+The Be ehaheing mep shows the estimated average reductions in yicld, 
Syeaccording to collabor:tors. It will be noted thet most of the recordable losses 
peecurrcd in the baerborry cradication .rca and that the states in the westcrn part 
Naot the areca suffered oreetically no loss from the discasc. Outside the cradica- 
ae OM arce it will bo Scen that 10% loss was ruported from Texas where the dis- 
ease Wintered ovcr -nd, sturting curly, sprecd northward to sone extent. It is 
_ UNdoudtedly trues thet considcrable loss took plac: in Oklahoma, but cstim.tecs 
aera. not ave i TebLe for segah b ay Of ie other statcs, only ieryland, Arizona, 


Bie Nrowlewing statements from J aonne pepa tees give informetion concerning 
fovelcnes and dcstructivencss of stem rust during 1922: 
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Fig-e 21. Estimated everage loss from stem rust of wheat, according to collabora- 
tors, 1922. Barberry eradication area is shown on this map. 


Kentucky: Occurred rather widely over the state, but too late to cause 
appreciable loss. - (Valleau) 


Ohio:By June 20 stem rust of wheat near infected barberry bushes had be= ~ 
come heavy. In some of these instances the yield will be much re- ; 
duced. On this date a trace of stem rust of wheat could be found in 
Widely separated sections of Ohio. Farmers were cutting wheat in 

‘“«. @entral Ohio during last two weeks of June. (Cereal Courier 14: (15) 
162. 1922) 

Indiana: Less than last year. Severe only necr berberries. Four bad areas 
and two minor outbreaks. (Gardner) 


Illinois: Infection this year throughout the state, but the total very 
small. There will probably be very little recordable damage. (Tehon, © 
July 15) 4 

Michigan: Stem rust not as yet common in fields though wheat is in hard — 
dough stage. A few cases found, but these were close to barberry and 
already in teliospore stage. (Coons, July 12) 


Wisconsin: Observed in all sections of winter wheat. Majority of crop 
matured before much damage was done. Late planted spring wheat was © 
badly damaged. Did not see any fields without stem rust. (Veughantlg 
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Minnesota: Winter wheat was matured early in July. The amount of infec- 


tion varied. In most fields it ranged from 5-10%. A few fields were 
found in Goodhue County in which as many as 25% of the plants were in- 
fected, but rust too late to do much damage. In spring wheat consider- 
able rust occurred in many sections of the state. (Sect. Plant Path.) 


Iowa: Only a trace on winter wheat, less than I have seen any time during 
the last seven years. (Maruis, July 15) 


Missouri: Very little stem rust was reported in Missouri this year. None 
was noted in the vicinity of Columbia and only a few spot infections 
have been found in other places in the state. (Hopkins, July 15) 


North Dakota: Rust did severe damage in southeastern portion of the state 


in an area comprising perhaps one-seventh of the total area of the 
state. (L. R. Waldron, September 1) 

I covered a good part of Cass County and saw a lot of damaged 
wheat both, Marquis and durum. Latter was rusted badly again this year. 
The infection seems worse than in the last several years, but the dam- 
age may not be as much as most of the wheat is pretty well ripe. All 
late wheat will be hurt badly. The rust goes west to about Jamestown 
in damaging amounts, but there is plenty of infection farther west. 

(J. A. Clark. Cereal Courier 14: 230, August 10, 1922) 

Winter wheat matured during first half of July. The amount of 
stem rust infection varied, but in general was small. There are many 
fields of Marquis wheat in the southeastern part of the state which are 
Showing 70-100% infection of rust. Wheat harvest is not quite com- 
pleted in this section. (Wanda Weniger, August 15) 

Judging by our county yield figures for both durum and hard wheat 
in the counties where rust was prevalent, I would say that Cass County 
is the only one where a 25% loss could have resulted. | The south- 
eastern group of counties will average 25% below the state yield, but 
it was in this district that drouth was also a factor, if not the prin- 
cipal cause. .(J. G. Diamond, Agricultural Statistician, Grand Forks, 
North Dakota, December 2, 1922) 


South Dakota: Rust remarkably abundant, but very little damage due to late 


start. (Evans) 


Nebraska: Slight scattered infection, much less than 1921. (Peltier) 


Kansas: In a few counties very heavy infection occurred. Traces occurred 


in practically all of the chief wheat growing counties. (Melchers, 
July 15) 


Montana: Rust did not appear until so late in the season that the crop was 
~ beyond the danger point. (Swingle) ; 


Wyoming: Rust has not baer found in this state this year. (R. U. Cotter, 
Cereal Courier 14: 243. August 21, 1922) 
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Colorado: Quite prevalent in some sections of the spring wheat growing 
area. It Was especially common on Warquis. Where it was late sown 
it will be damaged to some extent. (Learn, August 1) 
Most of the grain of Colorado has been harvested, and we are 
pleased to report only a small loss from black stem rust. (J. RB. 
Fitzsimmons, Cereal Courier 14: 295. September 20, 1922) 


- Alberta’, Canada: Very little rust was observed on early sown grain- On 
very late grain a few pustules were present. A little rust was pres- 
ent on heavily irrigated plots at Lethbridge. None could be found 

on very late seeded wheat at Lacombe. (G. B. Deigmg in Canadian 
plent dicease survey report, 1922) 


saskatchewan, Canada: Late in the season rust was present at Edmonton on 
very late wheat. but the main crop showed no rust. There was con- 
-Siderable development of rust in southern Saskatchewan, but little 
injury was done. (W. P. Fraser in Canadian plant disease survey 
report, 1922) 


Manitoba, Canada: Stem rust was very irregular this year throughout the 
Province. It would be difficult to account for the severity in some 
parts and. absence in other parts.. (V. W. Jackson in Canadian plant 
disease survey report, 1922) | 


New Brunswick, Canada: It did not appear to be so active or abundant in 
1921 and 1922 as in previous seasons, possibly on account. of dry 
summers. (G. E. Cunningham in Cenadian plant disease survey report, 
1922) | 


Prince Edward Island, Canada: Prevalent to greater extent than last year 
and in: many eases crop was severely attacked. J. B. McCurry in 
Canadian plant disease survey report, 1922) 


“‘Qable 69. Estimated losses from stem rust in barberry eradication area, 
1918-1922, inclusive. (Pl. Dis. Bul. Supplements 6, 12, 18 and 24) 


_Fendentabe s stem rust 
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Weather relations 

A considerable sumder of collaborators and others mention weather con- 
ditions as the reason vor the comparatively small amount of damage in 1922 as 
compared with other years. altnough a number of different weather factors are 
mentioned as being infiuential, the majority of thcm seem to agree that in many 
places at least dry, warm weather held the rust in check and hastened maturity 
-of the grain so that the wheat escaped. in North Dakota it was mentioned that 
&@ Warm May advanced the wheat crop so that. even under favorable conditions for 
stem rust late in the season, the grain matured before great damage could be done. 
In Minnesota it was mentioned that cool weather held the disease in check. The 
foliowing comments from collaborators and others on this subject are given: 


West Virginia: Probably checked by dry weather during latter stage of 
‘heading. (Giddings and Sherwood) 


Minnesota: Moderate infections throughout the Red River Valley, but in 
general the weather was too cool for the rust to do much damage. 
(Sect. Plant Path.) 


lowa;: Dry weather has effectively checked stem rust. Most of the wheat 
is harvested and only a trace of damage. (Muncie, July 15) 


North Dakota: Another thing that tended to save the crop over a good 
proportion of the state this year’ was probably the extremely warm 
Weather for growth during Mey. If the temperature during May had 
been normal (it was several de ‘grees above nor rmal) the grain at the 
time when rust arrived would have been perhaps ten days later in 

Z. | dévelopment than it was. (L. R. Waldron, September 1) 


pouth Dakota: The fore pa 
development. If th 
moist, I believe it 
(Svans) 


rt of July was dry and tcnded to inhibit rust 
e Jast of June and first half of July had been 
would have becn exceedingly destructive. 


Nebraska: ‘heat harvest garliest on record due to dry weather causing 
early maturity. (Peltier, June 26) 
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Kansas: Warm weather with lack of rain checked what might have been an 
Epidemic. Infcetion in a light form was present carly and would 
undoudtecly have spread rapidly had climatic canditions not inter- 
fered. (ijelchers) 


Montana: Weather conditions.in most varts of the stete have been fevor- 
able to the develovment of rust dut it did not appear until so 
late in the season that the oc: crop was beyond the danger point. 

( Swingle) 


"a 


Colorado: Drier weather than uSual and temperatures above normal. (Learn) 
Arizona: Year unfavorable for development. (Brown) 


Washington: On account of the dry season rust nas not shown up on grain 
to any aporcciadle extent. (Dena, August 15) 


Oregon: lLons drouth has prevented any development although present through- 


out the state in small quantities. (Barss) 


Alberta, Canada: The weather was very dry in central and northern Alberta 
during the season and plant diseases were even less than usual. Very | 
little rust was observed on carly sown grain. (G. E. Delong in . 
Canadian plant discase survey report, 1922) 


(Na 


saSkatchevan, Canada: But Little injury was done by stem rust this season. 
This was probably due to the dry weather that prevailed in July. 
(¥. P. Fraser in Canadian plant disease survey report, 1922) 


Notes from the 1922 rust epidemiology studies ~~ by EH. B. Lambert and 5, C, Stakman. 


"The stem rust situation was closely watched this year throughout the 
central Mississippi Valley from Texas to Canada. Overwintering of stem rust 
Was observed. in southern Texas and strong circumstantial. evidence of over= - 
wintcring was obtained in northcrn Texas at Denison. The rust in Texas began 
to accumulate in April, so that by Mey 15 it was general throughout the cen- 
tral portion of the state. In June the infection reached ten to forty percent 
in the northern part of the state, with considerably less rust in the south- 
ern areas. Observations at harvest time placed the damage in northern Texas 
at about ten percent. 

"By June 1 gencral ficld infection had reached the northcrn boundaries of 
Kansas and Missouri and had extended over into the southern portions of 
Indiana. In Missouri a number of observations were made during June. Although 
the gcneral infection was light, a peculiar spotted condition of the fields, 
with regard to the presence of stem rust, was observed in scveral localities. 
spots ranging from ten to thirty feet in diameter were found to be heavily in- 7 
fected, while the surrounding ficlds wcre only slightly rusted. This con- 
dition was probably due to overwintering urediniospores or to wind-biown spores 

"On June 1 rust had already anpeared on cereals and grasses near barber- 
rics throughout vractically the entire barberry eradication areas, with the 
exception of western North and South Dakota, Wyoming, and Montana. For ex- 
ample, at Northfield, Minnesota, on June 6, rust was observed to have spread 
for at least a mile and a half from barberries, traceable directly to aecio- 
spore infection. In this location, where a careful study was made, there was 
twenty-five to one hundred percent infection on all of the plants at three- 
fourths of a mile distant from the bushes. The spread of rust was later def- 
initsly traecd from this planting to a distance of three miles. 

"Stem rust was first reported spreading from barberries to grains or 
grasses on the following dates: Nebraska, May 22; Minnesota, May 26; Ohio, 
May 27; Colorado, May 28; Wisconsin, June 1; North Dakota, June 2; Michigan, 
June 3; Illinois, June 8; New York, June 10; and Montana, June 24. Listing 
these states in the same order, rust was first reported from barberries as 
follows; Nebraska, June 2: Minnesota, June 17; Ohio, June 30; Colorado, June 
15; Wisconsin, June 29; North Dakota, June 13; Illinois, June 8; New York, July 
6; and Montana, June 30. : 

"In the spring wheat area there was a general epidemic of stem rust this 
year. However, severe damage was confined to small local areas, owing to the 
fact that the rust did not become heavy until the grain was about ready to 
harvest. While this year's evidence indicates that the inoculum from the bar—— 
berries alone could have produced the entire eopdemic, it is also possible tha 
southern blown spores may have contributed a share of the late infection. 
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"All of the work’ which was done early in the season, however, 
indicated that the epidemic of rust which occurred in the north 
came principally from barberries. It was quite significant that 
| the number of urediniospores of black stem rust decreased rather 
| rapidly as the distance from known areas of rust infection in- 
creased» Yor instance, early in the spring an area was found 
near Denison, Texas, in which there was fairly heavy rust. By 
means of exposing spore traps on aeroplanes it was found that 
the numoer of spores near the rusted area was rather large but 
that the number diminished rather rapidly as the distance from 
this area increased. While viable urediniospores can be found 
in the air, and while some of them undoubtedly are carricd long 
distances, it would appear that the process of spread of the 
rust from the south to the north by means of wind-blown uredinio- 
| spores probably would be so slow as to make it rather difficult 
: for an epidemic to develop in the north if the barberries were 
eradicated." 


Barberry eradication 


Dr. F. E. Kempton (2) reports as follows concerning the barberry erad- 
ication campaign: 


"In the barberry eradication campaign conducted co-operatively 
for five years dy YU. S$. Devartment of Agriculture and 14 north-cen-~ 
tral states, marksd progress has been made. During 1922, the survey 
covered 200 counties. This includes 16 counties in Minnesota and one 
in Iowa surveyed on State funds. In these counties, 186,672 bushes 
were located on 5,278 properties, and 696,517 bushes were removed 
from 5,799 properties. Of 275 counties previously surveyed, 201 
were completely resurveyed in 1922, and BA, 1A2 sprouts were found 
and removed. | 

"During the five years, 1916-1922, practically all cities and 
Villages of the 14 States have been covered once and resurveyed in 
part, and 475 counties have been commletely covered. This includes 
40 counties surveyed on funds furnished by States. In the 5 years, 
2,066,511. bushes have been found in cities and villages and. 4,740,102 
on farms, making a total of 5,806,643 bushes found, of which 5,140,343 
have been removed." 


The problem of the sprouting up of new plants from portions of roots left 
in the ground is proving to be a very important one in the campaign. Regarding 
this Kempton states (Cereal Courier 14: 40%, Dec. 31, 1922): 


"A complete resurvey has been made in 201 of the 276 counties 
surveyed in previous years, and a resurvey also has been made in 
all cities and towns covered in the original farm-to-farm survey. 
In this resurvey, 88 , 740 Sprouts and thousands of seedlings were 
found and removed during the past year. It has become evident thet 
Several resurveys will be necessary. If the entire root system is 
not removed when barberry bushes are dug, sprouts may grow even from 
Small bits of the roots which are left in the soil. To go back after 
WE a bush has been dug and find all of these sprouts is difficult and 
| expensive. Furthermore, it is almost impossible to remove all of the 
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roots which have entwined with the roots: of trees or which BEVe 
grown into the crevices between rocks." 


N. F. Thompson (4,5) has adaakerbd exporiments with the use of chemicals 
About 40 different chemicals have been tried and 
two of them, rock salt and sodium arsenite have given uniformly good results, 
being available, cheap and effective. About ten pounds of rock salt is piled 
around the base of the barberry bush at any time of the year and complete death 


of ths plant is practically certain. 


the campaign was started. 


Many more escaped barberry bushes have been found than were expected when 
a set this question, Kempton states (Cereal 


Courier 14; 403. Dec. 31, 1922). 


"The spread of escaped barberries to open woodlands, fence 
rows, rocky ledges, brushy pastures, and stream banks has become 
the most serious problem of the campaugn. During the past year, 
133,365 escaped bushes have been found on 830 properties.  ‘Yhe 
great number of these were in the States of Michigan, Ohio, 
Illinois, Wisconsin, Minnesota, and Iowa. During the entire cam 
paign, 3,760,351 barberries were found on farms, only 331, 801..of 
which were cultivated while 3,426,550 have been esceped bushes. 
These areas are being carefully mapped in order to facilitate the 
complete eradication of seedlings and sprouts. All bushes in 


-representative areas in Iowa, Wisconsin, Tllinois, Michigan, and 


Ohio have becn treated wither with rock sult or sodium arsenite 
as trials of that method of eradicating escaped barberries." 


Varictal susceptibility 


J. Allen Clark reports (Cereal Courier 14: 41. March 31, 1922): 


"Since the discovery of rust resistance in Kanred and Kota 
these high quality varicties of common wheat have been used as 
rust-resistunt parents, which has made it unnecessary to rely 
upon the durum wheats for obtaining rust resistance...-... An Cx= 
tensive scrics of hybrids made between Marquis and Kanred in 1917 
and 1918, with the object of producing a spring wheat with the 
qualities of Marouis and the rust resistance of Kanred, has pro- 
duced promising material........ 

"Crosses made in 1919 and 1920, between the rust-resistant 
Kota, and Marquis and Ruby, offer unusually good possibilitics 
for obtaining the desired types--... Scveral other crosses for 
rust resistance have been made, including the cross of Kanred and 
Kota, which combines the two varieties that are resistant to many 
of the forms of stcm rust. An ettempt is being made to develop, 
synthetically, strains of spring wheat resistant to ull biologic 
forms of stem rust. (Cooperative wheat breeding experiments be- 
tween U. S. Office of Cereal Investigations and the Minnesota 
Agricultural Experiment Station) 


O. S. Aamodt (1) in his paper at the Boston meeting rcports further con- 


cerning the work of crossing Kanred and Marquis. 


Melechers and Parker(3) in their recent bulletin have reported that out o: 
the 100 varictics and strains of wintcr wheat tested, 411 of them were found to 
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be susceptible to stem rust except Kanred and two very similar pure-line selec- 
tions, P1065 and P1068. Another pure-Lline strein, Kansas No. 2490, gave evidence 
Of being partially resist.nt. Several varieties of spring wheat proved rust re- 
Sistant under the conditions of their experiments, though the Black Persian was 
the only spring wheat variety of the common or bread wheat group which was found 
to be resistant. Of the varieties of durum or macaroni wheat, Beloturka (C. I. 
No. 1513), Iumiilo (C. I. No.173b), Kubanka (C. I. 2094), Monad (D-1), and Pentad 
(D-5) showed definite signs of resistance to stem rust. A hybrid of Iumillo x 
Preston, resembling the durum parent, also was found to be rust resistant. 11 
of the strains of emmer and einkorn grown gave some evidence of resistsnce- 
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Leaf rust caused by Puccinié triticina Erikxs. 


Regarding the. distribution and severity of leaf rust in 1922, Dr. E. B. 
ins, who has been investiguting this discase with the Indiana Experiment 
tion and the U. S. Office of Cereal investigations rcports as follows; 
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"The loaf rust of wheat, Puccinia triticina, has beon 
unusually scvere this year throughout most of the eastern 
United ot. tes. The rust has been heavier over a wider 
area than in any vear since investigations were started in 
1918. In addition to the territory covered with heavy de- 
velopment of leaf rust last year, which comprised North 
Carolina and Tennessee to Kansas northward, the Southern 
states have suffered considerably, especially Georgia and 
South Carolina. ) 

"Observations since 1918 would indicate that the terri- 
tory included in a strip running from Maryland and North 
Carolina westward through southern Ohio, Indiana, Kentucky, 
tennessee and Kansas, is apparently rather uniformly subject 
to heavy annual epidemics of leaf rust, the territory to 
both the ‘south and north escaping some years with only a 
moderate or light epidemic." 


4 summary of the reports of Plant Disease Survey collaborators shows 
that leaf rust was especially severe in 1922. It was rated as more prevalent 
than in 1921 in New York, Virginia, West Virginia, South Carolina, Georgia, 
Indiana, Illinois, Kansas, and Minnesota, and it will be recalled that 1921 
was a bad year for leaf rust throughout central eastern United States. The 
following states list leaf rust as being the most important disease of wheat 
in 1922: New York, Delaware, Maryland, Virginia, West Virginia, South Carolina, © 
Indiana, Illinois, Tennessee, Mississippi, Oklahoma, and Arkansas. ‘The states 
of Pennsylvania, Georgia, Ohio, ‘Visconsin, and North Dakota report leaf rust 
as being the second disease in importance. 


pn DOL AL ANA 


Fig. 22. Estimated losses from leaf rust of wheat, 1922. 


The accompanying map shows the estimated reduction in yield from leaf st 
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according to collaborators. An examination of this map will show that the 
greatest losses occurred in the belt of states mentioned by Mains and in the 
| Southern States. Dr. Mains has given considerable attention to the matter of 
| iloss, regarding which he writes as follows: 


"It is of course difficult to accurately estimate the loss 
due to the leaf rust v1 wheat on account of the lack of a basis 
for comparison. In northern Georgia and South Carolina a number 
) of farmers were so alarmed by the rapid and heavy development of 
the rust before heading time that they made inquiries as to the 
value of rusted wheat for hay or pasturage and as to the advisa- 
bility of plowing the crop under. In all cases they were advised 
against such measures. When visited about May 9, the wheat in 
this region was very heavily rusted, especially the variety gen- 
erally grown, and known as Tennessee Purple Straw. The leaves 
had been prematurely killed, but the wheat had headed fairly well. 
Mr. R. P. Bledsoe stated that the rust in the region of Experiment, 
became severe about Varch Ist, when the wheat was beginning to 
shoot. He estimated that the loss was likely to be 50%. He later 
Stated that the yield on Purple Straw this year at Experiment was 
14 bushels, while on similar land last year, when very little rust 
developed, it was 40 bushels. At Jefferson, Georgia, County Agent 
Hill Hosch stated that the rust became bad about March 1, when the 
wheat was about 1 foot high. He estimated that the loss would run 
from 25% in some fields up to as high as 100% in the heavier rusted. 
He expressed much concern over the situation since he stated that 
more wheat had been planted in that county this year than in the 
: past six together. It is evident that some years in this region 
: the leaf rust of wheat is an important factor in wheat growing. 
Apparently there is a desire throughout the South for better 
systems of farming involving the adoption of crop rotation in which 
the land will have crops on it in the winter which will bind the 
Soil and prevent washing, and wheat is most to be desired for this 
purpose on account of the value of the crop. One of the principal 
obstacies apparently is the loss due to rust. 

"Turoughout Virginia, Tennessee, and Kentucky, the leaf rust 
of wheat apparently started somewhat later than last year, yet the 
greater severity will probably result in as much loss as was experi- 
enced in those states in 1921. In Imjliana and Illinois the leaf 
rust of wheat was more uniformly severe over the entire state than 
last year, cnly small areas as sround lafayette, Indiana, where 
drought prevailed for three or four weeks before harvest showing 
moderate or light infestations of the disease. The loss conse- 
quently ‘for these states as a whole is likely to run higher and 
the disappointing yields which have been reported from southern 
Indiana are probably due in large oart to the general prevalence 
and severity of the disease there this spring. A few fields in 
southern Indiana have been reported by Dr. Charles Gregory as being 
practically a complete loss where leaf rust became heavy early when 
the wheat was about a foot high. The loss for the southern part of 
Indiana, as estimated by members of both the Soils and Crops and 
Botany Departments, was placed at about 20%, while for the state as 
a whole, it was considered as averaging in the neighborhood of 10%. 
Dr. Gregory has arrived at similar conclusions by taking the dif- 
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ference shown between the May estimate in the Indiana Crop Reporter 
and the actual yield in August and dividing this among the oh ee 
factors producing reduction in yield. 

"In greenhouse experiments, losses as high as 40% have been ob- 
tained under conditions of heavy infection starting about heading 
time. Even heavier losses have been obtained when the wheat plant 
is rusted earlier. It may also be stated that the yield of rusted 
plants when taken by themselves does not create an impression of 
heavy loss, the grain being about 2s plump as the non-rusted, and 
of feirly good number, but the number is decidedly less than the 
non-rusted. I believe that in the absence of complete loss or 
noticeable effect on the grain, the jack of a non-rusted basis for 

comparison is largely responsible for the opinion, often expressed, 
that leaf rust does little or no damage. Part, at least, of the 
Se Asa in yield attributed to weather probably is due to this 
rust: ' 


Attention is called particularly to the statement by Meins that as high 

O% reduction in yield has been obtained by experimentally infecting plants 

with leaf rust and thet the loss is not evidenced by shriveled grains but by a 

reduction in the number of kernels. It is thought that the production of sound 

grains in wheat heavily infested with leaf rust hes led to the belief that the 
disease’ was not of a Serious nature. 


Varietal susceptibility 
Mains reports as follows concerning the susceptibility of varieties: 


"One thing very noticeable this year has been the increase 
in susceptibility of a number of the varieties which’in previous 
years had shown high resistance, many varieties being only moder- 
ately resistant, where before they had shown a high resistance. 
Thus several strains of Turkey, Beloglina, Kenred and some of the 
spelts. and durums showed higher vercentages of leaf rust this 
year than hitherto, the presence of hypersensitiveness in most 
cases indicating that there was not a complete loss of the re- 
sistant character. Otherwise most of the strains reported as 
resistant last year have shown high resistance in one or more 
plantings. in addition a number of other varieties have been 
observed showing resistance. These include a durum in the vari- 
ety ‘nursery of R. P. Bledsoe, at Experiment, Georgia, several 
Italian wheats grown by Prof. Essary at Knoxville, Tennessee, .a 
and a number of spring wheats in the nursery of J. G. Dickson 
at Madison, ‘Wisconsin, esoeciclly Acme, Huguenot, Medeah, 
Iuniillio, Saragolia, Kubanke, Bleck Don, Vernal Emmer, Binkorn, 
and some 80-100 unnamed selections mostly Algerian. 

"Although Kanred has not been quite as highly resistant 
this year, yet Dr. Leighty and myself have been able to make 
some very promising selections in the Fo generation of hybrids 
made by Dr. Leighty between Kanred and some 24 of the principal 
soft winter varieties. About 800 such selections have been made 
and meny of them show considerable promise of oombining the re- 
sistance of Kanred with the desirable characters of a soft or 
semi-hard exustern variety. 
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"All of the work is complicated by the presence of strains 
in the leaf rust resulting in certain varieties showing consider- 
able difference in suscentibility in two different localities, 
Some being immun> at one place and rusted 70-80% at another, as 
for instance, Malakoff C. I. 4898. This, of course considerably 
complicates the work of controlling leaf rust with resistant vari- - 
eties. ‘Twelve of these strains have been differentiated in the 
greennouse and 41 varieties have been found to have this differen- 
tial Character, resistant to some and susceptible to others. No 
variety has been found which is immune in the seedling stage t6 
&ll of these strains, but also no culture of leaf rust has been 
sown to which some of these varieties are not either immune or 
resistant so that there is hope of obtaining a generally ‘resistantt 
variety by hybridization." 


. Melchers and Parker (3) made observations at Menhattan, Kansas for the 
five-year period from'1915-1919, inclusive, showing that the three pure lines 
of Crimean wheat, Kanred, P1066, and P1068, are remarkably resistant to leaf 
rust as it occur8 in_Kansas. - They state that the resistance has been mani- 
Tested also in experimental field sowings in a number of other states and in 
New South Wales, australia. They do not claim, however, that the resistance 
of these varieties will be ubsolute under 211 conditions or in the presence of 
all biologic strains of leaf rust. 

Collaborators in New York and Oklahoma report resistance in Kanred; 
Giddings, in West Virginia, noted that Gladden wheat is especially susceptible; 
Weniger, in South Dakota, reports common wheats as generally not severely in- 
fected, but Kota and some durums are quite susceptible; Vaughan, in \’isconsin, 
reports as follows, under date of July lL: 


"Much more noticeable on beardless winter wheat than bearded 
selection at Marshfield and Ashland Branch Experiment Stations. 
Wisconsin #408, which has been disseminated by the Agronomy Depart- 
ment, shows a high degree of leaf rust resistance when compared 
with all Other winter wheat selections grown." 
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Stripe rust caused by Puccinia glumarum (Schm.) Erikss. & Henn. 


| Collaborators in Montana and California reported stripe rust as present in 
(1922, but in slight amounts. From California, W. W. Mackie reported: 


"Stripe rust was very scarce this year. In the grass garden 
at Berkeley stripe rust over-wintered and over-summered, causing 
an increased number of hosts to show attack. Some of these hosts 
Were wild grasses outside the plots." 
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ment and map (fig. 23) taken from a recent report on the stripe rust sitwaticn 


Fig. 23. 
tion of stripe rust (Puccinia glu- not had more or less stripe rust.'! 


marum) 


WHEAT - Stripe Rust 
The Office of Cereal Investigations has contributed the following state- 
by C. W. Gungerford ef Idaho: 


"Practically no stripe rust developed © 
in the field during the entire season. In- 
deed, it has been diffisult to keep cultures 
growing in the greenhouge due to the-ex- 
_tremely dry and hot weather. Information 
secured from various parts of the Pacific 
Northwest and from California show that the — 
Same condition existed over this entire : 
region. professor Owens at Corvallis, Oregon, 
states in a recent letter: ‘I have been un- 7 
able to find any stripe rust-this fall. It i 
is the first time in years that this has ; 
been the case.* Mr. D. 5. Stephens of Moro, 
Oregon, writes: 'Although I taade diligent 
search for stripe rust on our grains this 

2 year, I was unable to find a jingle specimen. — 
Present known distribu- This is the first time in veayvs that we have © 


in the United States. 


"Owing to climatic conditions, only two collections of stripe rust 
were made in Idaho this year, one at St. Anthony on Hordeum jubatum 
and one at Moscow in the grass garden late in October upon Hordeum 
nodosum- In 1921 stripe rust was very plentiful throughout the summer 
months. | 

"A study of meteorological data for the last few years throws 
some light on this question. The total precipitation during the two 
months of September and October in 1920 was four and eighty-—nine 
hundredths inches. The precipitation during September and October, 
1921, was only two and ninety-nine hundredths inches. The precipita- 
tion during the months of September and October, 1914, was four and 
eight hundredths inches. The normal for these two months is only two 
and eighty-nine hundredths inches. The year 1915 following the wet fpil of 
1914 was the year stripe rust was discovered in the United States, and 
the rust was more plentiful according to all reports that year than 
any other year since, with the possible exception of 1921. 

"It has been conclusively shown that stripe rust can overwinter 
at Moscow, Idaho, as mycelium in the tissues of various hosts. The 
critical time for the parasite seems to be in the late summer and 
early fall months. IY the rust overSummers in sufficient amounts and 
congenial hosts are present and the weather conditions are such that 
the rust may develop and infect these hosts early in the fall, there 
Will be enough cverwintering vf the fungus to insure a spread of the 
rust in the early spring. Infection later in the summer will doubt- 
less depend to a great extent on the weather conditions in the early 
summer. 

"During the last year it has been shown that stripe rust may 
overwinter at Moscow, Idaho. The rust developed on Hordeum nodosum 
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plants in the grass nursery on April 3, 1922, and the indications 
were that infection had taken place in the fall and had remained 
dormant throughout the winter. snow covered these plants from 
Becember until the middle of March. Several uredinia were found 
on an old leaf of a seedling of the above host on that date. The 
infection had very evidently spread from an old scar on the leaf 
where a sorus had been the fall before. On April 15, a number of 
seedlings of this host were found infected. 

"Several new hosts for stripe rust have been found during 
the last year. In all there are now about sixty grass hosts in 
addition to wheat, barley, spelt and emmer which are known to be 
hosts for the rust." 


literature 
' Armstrong, S. F. The Mendelian inheritance of susceptibility ard resist- 


ance to yellow rust (Puccinia glumarum Erikss. et Henn.) in wheat- 
Jour- Agr. Sci. 12: 57-96. Feb. 1922- 


Seab caused by Gibberella saubinet#i (Mont.) Sacc. 


& During 1922 scab occurred, to some extent at least, in 211 of the wheat- 
groving states east of the 100th meridian. It was most prevalent, however, in 
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Fig. 24. Estimated percentages of loss from scab in the United States dur- 


1922, according to collaborators. 
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the states along the Atlantic-Seaboard from.Virginia northward to New York, qnd; gn. 
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vest Virginia end parts. of Qhio,. Kentucky, and Tennessec. In the oeyet Fae of 
this general region the dise.se was probubly even morc scverc than in 191), whcn 
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Ohio, through Indiana and westward through the remuindcr of tho wintcr wheat sce 
tion amd aiso in the spring whoat urcas, the disease was less prevalent than list 
year and causcd only slight «mounts of dumigc. The accompanying my (fig. 24) shows 
the estimatcd pereontages of loss in the various states. 

some of the morc significant comments of collaborators on distribution and 
severity of scab are as follows: 


New York: Very much more than last year. (Kirby) 
New Jersey: No doubt more severe this spring. (Poole) 


Pennsylvania: Has been serious this yeare Reports indicate losses as high 
as 10-12% of the crops in some fielids- Generally the most important 
trouble of wheat this year. (Thurston) 


Maryland: More prevalent than last year. Found in all fields and causing 
considerable loss in many of them. One field has been found with 80% 
of the heads infected. (Temple) 


West Virginia: More than last year; of considerable importance. (Giddings) 


Kentucky: Much worse than last year. The wheat scab organism appeared to 
be an important factor in the broken straw disease of wheat which was 
very destructive in Kentucky this year. (Valleau) 


Ohio: Scab attack. ombeadssof wheat: vas in general in Ohio during season. 
Counts of percentages not made in large number, but estimated infec-~ 
tions ranged as high as 20% with 3-5% loss in yield. (Thomas) 


Indiana: Less, rarely observed. (Jackson and Mains) 


Iilinois: Apparently not so prevalent nor so injurious as in the past 
years. (Tehon) 


Wisconsin: Scattered late infections. (Dickson) 
Less, of minor importance. (Vaughan) 


Minnesota: Less, very little observed. Only trace damage.e (Sec. Plant 
Path.) 


Missouri: Much less severe this sesson than last. (Hopkins) 


North Dakota: Less, not severe either as seedling or head blight. The 
disease has been markedly absent in 1922, and was only slightly 
present.in 1921. The severe epidemic in 1919 was followed in 1920 
by moderate severity. (Weniger) 


Sovth Dakota: Less than last year, dic some damage which was slight, how= 
ever. (Evans) 
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Datcs of carlicst appearanctc, according to collaborators: 


Junc 5 - Illinois June 17 - Virginia Junc 24 ~ Minnesota 
w 7 - Missouri " 19 —- New York " 40 — Wisconsin 

" 12 + Maryland " Mid.— Ohio . - — Delaware, 
south Dakota. 


During the last weck of May and the first half of Junc, flowcring of wheat 
-Was gcncral in New Jerscy, Delawarc, Maryland, southern Pennsylvania, western 
Virginia, West Virginia, Kontucky, Ohio, Indiana, Illinois, Missouri, Iowa, and 
westward. Thc weather conditions during this same period were favorable for flowcr 
infection with the scab organism for the castern part of this arca, but unfavorable 
from central Ohio and Kentucky westward. The month of June, cspcceially the first 
part of it, was cxtromcly wet in the Bast, but dry in the West, according to the 
Weather Burcau. 

The accompanying map (fig. 25) shows thc areas in the castern wheat scctions 
| where four inehcs or morc of rainfall was rcported during Junc. Conccrning June 
ee Pt bapicn, the Weather Bureau issucs the following statement (Monthly Weather 
Review 50°; 323. June 1922): 

* "In the main, precipitation was frequcnt and unusually hoavy 

Over most castcrn districts, in fact portions of New York and New 

England had more rain than ever previously recorded in Junc. On 

s the other hand, the month was distinctly dry in the grcat ccntral 

: valicys and portions of the far Northwest. In portions .of ‘Illinois, ,Indiana, 
Towa, and locally adjacent states, the total fall for the month was 

less than 1 inch, in some instances less than half an inch, while at 
Chicago, Ill., it was but one-tcnth of an inch, the least recorded 

in June for over 50 years, and similar conditions existed at other 

points in the Middlc West." 


Statements from individual ape in this arca conccrming the Jung weather 
follows (Climatological Data 9°: Junc 1922): 


New York: "A modcrate execss in tomperaturc, deficient sunshine, an un- 
usual number of severe local storms, and the hcavicst rainfall on 
record, not only for Junc but for all months, wore the outstanding 
features of tne month." 


Now Jcrscy: "The average warmth ®f June, 1922, in New Jcrscy. has been ox- 
cecdcd but three times, in 1889, in 1095, and in 1892, in the past 
37 yearse The other weather fcature of thc month was the persistent 
and copious rain which fcll very gcencrally on the first six dayse" 


Pennsylvania: "Junc was a comparativoly rainy month for the greater part of 
the state, and wet weathcr interfered at times with cultivation and 
harvesting, cspccially in the casterniand northcastcrn countics." 


Delawarc-Maryland: “June was warm and wat with sunshine below normal. ‘wheat, 
rye, peas, strawberries and hay were somewhat damaged by the warm 
wet weather of the first decades" 
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4-6 inches rainfall ase 


at aaa Over 6 inches rainfall 
Dates when flowering of winter wheat. is general. 
West Virginia: 


“June was considerably warmer and wetter than usual." 


ing an excess-" 


Ohio: "Temperature for the month averaged above normal and the precipitatiol 
Quite a number of stations in central and southeastern counties show- 


averaged below normal, but the deficiency was not general over the stat 


The following comments from collaborators indicate that scab was worst in 
the sections of the 
(See fig. 25). 


eastern states where the June precipitation was heaviest 
New York: 


Over all parts of the state surveyed. (Kirby) 
Pennsylvania: 


The map submitted by, the Department of Botany shows greate 
occurrence in the southeastern quarter of the state- 
Maryland: 

Virginia: 


More prevalent on Coastal Plain. (Temple & Jehle). 
from 


Especially prevalent in southwest. Moderate injury reported 
northern counties. (Fromme) 
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West Virginia: General, but worse in valleys- (Giddings & Sherwood) 
Kentucky: Especially bad in Logan Gounty, but scattered over all of the 
state. (Valleau) Logan County is in south central portion of the 


state. 


Ohio: Worse in southern portion of state. 


July el 
July ll Lee e ey iF SE Sh edhs ori gic ee 
Senne Bee Cie. | Fe 
hs 
<4 Suly 12 
July l : 
July 1 
June 21 
Pee Fine Bs Ieee s et eal Sea A E & 
“~~ 0-2 inches rainfall ‘===; 4-6 inches rainfall 
ERS 2-4 inches rainfall = * Over 6 inches rainfall 


-../-° Pates when flowering of spring wheat is general. 
Fig. 26. July precipitation in spring wheat area. 


ieather relations in spring wheat area. 


The flowering of spring wheat normally is general in northern [llinois, 
iowa, Nebraska, and southern Wisconsin, during the last two decades of June and in 
Minnesota and North and South Dakota flowering is usually general during the first 
two decades of July. 

The June rainfall for 1922-was deficient in Illinois, Iowa and Nebraska 
region, with a result that only slight infection of scab occurred. The July pre— 
cipitation for Minnesota and the Dakotas was also mich below normal, with the 

4 result that conditions at flowering time were not favorable for infection. The 
4 tpl low ing statements trom the United States Weather Bureau (Climatological Data 
a. 9 (: June & July, 1922) give an idea of the weather conditions in the spring 
wheat area: ; 


illinois, June: "June was iederately warm. and very dry-”. 


lowa, June: "June was considerably warmer than normal and unusually dry." 


so. 
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Nebraska, June: "The weuther conditions for June 1922 as shown by the 
monthly stutc averages, were warm and dry with un excess of sunshine," 


Minnesota, July: “The special features of the month's weather were the un-— 
usual coolness and drought over much the larger portion of the state." 


North Dakota, July: "The mean temperature for the state was 65.6° or 1.9° 
below normal. The average precipitation for the stute was 2e45 inches 
or 0.16 inches below the normal." 


South Dakota, July: "The average temperuture during July was considerably 
below normal. The average precipitution for the state was considerably ~ 
in excess of normal.« Over most of the northeastern quarter, however, : 
there was a decided deficiency, and in the extreme northern counties of : 
the northwestern quarter the deficiency was considerable. At a few ; 
southeastern stations there was a d_ficiency." ; 


The accompanying map (Fig. 26) shows the distribution of the rainfall in the © 
Spring wheat states for July, and also indicates the time of flowering of wheat in 
various parts of the area. This map, together with thepreceding statements regard— 4 
ing the wexther conditions, suggests an explanation for the scarcity of seab in j 
spring wheat during the year. 


Recent literature - 


Dickson, James G. The influence of soil temperature and moisture on the 
development of seedling blight of wheat and corn caused by Gibberella 
saubinetii (Mont.) Sacc. (Abstract) Phytoputh. 13: 50. Jan. 192%. 

Eckerson, S. H. and James G. DioksoNe The influence of soil temperature and 
moisture on the chemical composition of wheat and corn and their pre- 
disposition to seedling blight. (Abstract) Phytopath. 13: 50. 

Jan. 1924, 

Henry, A. W. The pathogenicity of Fusarium moniliforme Sheldon on cereals. 
(Abstract) Phytopath. 13: 52. Jan. 1923. 

Hopkins, E. F. Hydrogen-ion concentration in its relation to wheat scab. 


aes 


Amere Joure Bote cs 159-179 - 1922. 
MacInnes, Jeane The growth of the wheat scab organism in its relation to 
nydrogen-ion concentration. Phytopath. 12: 290-294. June 1922. 
Wineland, Grace 0. The production in culture of the ascigerous stage of 
Fusarium moniliforme. (Abstract) Phytopath. 13: 51. Jan. 1923. 


Take-all cuused by Qphiobolus cariceti (Berk. & Br.) Sacce 


In a paper by Fitzpatrick, Thomes and Kirby (1), published during 1922, the 
authors conclude that the Ophiobolus causing takc-~-all of wheat in New York is the 
same Ophiobolus that occurs on wheat in England, France, Italy, and Japan, and that 
the Australian fungus is undoubtedly also the samc. After compuring descriptions — 
and material from a considerable number of sources they conclude that the correct 
name for the fungus is Qohiobolus cariceti (Berk. & Br.) Sacc. 

During 1922 the disease was found occurring again in New York over even a i 
somowhat iurger territory than in 1921. However, although it was found in a higher | 
percentage of fields, the discase was not so severe as during the previous year and | 
the loss was not so great, being estimated ut only about 1%. It was further esti- © 
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reports that Forward, Dawson, and Red Wave showed the greatest resistance 
cerning the 1922 situation: 


"The killing during this wet year was less than last year 
but the diseased plants were not as badly dwarfed and many in+ 
fected plants showed almost no symptoms. In one or two wheat 
fields 0. cariceti was found on nearly every plant but the number 
of dead plants was very low. It was observed that most of the 
plants had one or two healthy culms with normal heads but that 
the other culms were dwarfed and dead and were infcctcod with OQ. 
cariceti. ue 


; Total nok ; No. of ficlds : Average percent 

County > Yields : With teke-ail: ;killed by, tekc-all 
ve ease ieee RE GEL 5. 1s eR i ry eo 
Cayuga : 59 . : 57 : 55 

Eric : ry : 1 : wee 

Genesee :;: 38 - Le : t 

Monroc : 3 ED 1 : t 

Orleans : 7 : fs : t 

Seneca : 3 : 3 : Ae4 

Tompkins : f : 3 - t 

Wayne SE 3 Ce aia og) PT CE ae eee CT 
Tot: “Wiproge =. gama 8 


: True. Av...8 


" (Kirby)" 


"Tast year Kirby and Thomas were of the opinion thet 
Manure containing contiminated straw was largely responsible 
for the persistcnec of the discase in wheat lands, but row 
after making a more curcful exuminution of affectcd urcas 
we are of the opinion th.t quack (Agropyron repens) which is 
somewh.t resistint to the disease harbors the purasite from 
one wheat se: son until the next. We were able to find affected 
quack in nearly all of the take-sll areas." (Barrus, July 7). 


Reports of the occurrence of tike-all in the ficld have also been 
from the other thrce states reporting the disezse last ycare In Indiana 
Slight amount was found on one farm in Knox County by H. S. Jackson. In 
it was found again, in one field only, near Faycttcville where it cuused 
root rot and was affccting about 75% of the plants in tac ficld. 


year as to escape noticc. 
Hillsboro. 


ments on the relation of soil temperatures. to infcction. 
reports 1s follows: (Cercal Courier 14: 23-25. Feb. 28, 1922). 


"With the assistance of Bf. R. J. Davis, grudu.te student in 
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mated that take-all occurred in about 64% of the wheat fields of New York state, 
most of which are in Western New York where the disease is most prevalent. 


Kirby. 
of the 


The following are comments of the New York collaborators con- 


received 
a very 

Arkansas 
a severe 


In Oregon, 
Barss reports thut it was present in the Willamcttc Valley but was so scurce this 
The greatest diumge found was 1% in onc ficld neur 


at the Wisconsin Experiment Stction, H. H. McKinney conducted some experi- 
Regarding the work, he 
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plant pathology, a preliminury soil-temperature experiment 
with Opniodolus graminis has been carried on in the *Wisconsin 
tanks.* Soil was inoculated with pure culture of the organism 
grown from a singie ascospore isalated from a diseased wheat 
plant collected near Corvallis, Oregon. This experiment shows 
that at favorable soil temperatures, the parasite produces a 
severe seedling blight and often kills the plant within 14 days 
after sowing. The greatest injury occurred in soil held at 
temperatures near 22° and 24°C. The characteristic blackening 
of the base of the seedling and the ‘plate’ of the mycelium are 
strikingly evident. Badly infected seedlings turn yellow just 
below the tip of the leaves and gradually the whole plant turns 
yellow and then a bronze color. Severe root rotting also takes 
place at favorable temperatures. 

"The seedling blight symptoms produced by Ophiobolus graminis 
are strikingly different from those produced by Helminthosporium 
sativum and Gibberella saubinetii as well as from the first symp- : 
toms of the false take-all. (rosette). 


References 
(Cited): 
(1) Fitzpatrick, H. M., H. E. Thomas, ard Re S. Kirby. The Ophiobolus 
causing take-all of wheat. Mycologia 14: 30-37. 19eé. 
(2) Kirby, R. S. The take-all disease of cereals and grasses. 
Phytopath. 12: 66-68. Feb. 1922. 


(Not cited): 
Kirby, R. S. Heterothallism in Ophiobolus cariceti. ( Abstract) 
Phytopath. 13: 45. Jan. 1924. 


Rosette, cause undetermined 


In the field, this disease was reported only from Indiana and Illinois, 
where it has been known to occur for several years. It was found on one ad- 
ditional farm in Laporte County-Indiana, by J. B. Kendrick, and in Illinois it 
was found scattered in a number of places on Red Cross wheat. 

Very important progress on the study of the cause of this disease has 
been made during the past year by McKinney, Eckerson and Webb (1). They find 
intracellular bodies associated with the diseased tissues and report that in 
some stages the rosette disease strongly resembles mosaice (See also report by 
Peltier on wheat mosaic, page 215). 


Recent literature 
(Cited): 
(1) McKinney, H. H., Sophia H. Eckerson, and R. W. Webb. Intracellular 
bodies associated with the rosette disease of wheat. (Abstract) 
Phyropath. 14: Jan. 1924. 


(Not cited): 

McKinney, H. H., and Larrimer, W. H. Symptoms of wheat rosette com- 
parad: with those. produced by certain insects. U. S. Depart. Agr. 
Bul. 1137: 1-0. Pl. 1-4- March 1923. 
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McKinney, E. HE. Investigations of the rosette disease of wheat and 
its control. Jour. Agr. Res. 23: 771-800. Mar. 1922. 


Stevens, F. L. The Helminthosporium foot-rot of wheat, with observa 
tions on the morphology of Helminthosporium and on the occurrence 
of saltation in the genus. [I1l. Dept. Reg. Educ. Div. Nat. 

Hist. Survey Bul. 14: 77-186. 1-23. June 1922. 


Helminthosporium Pe caused by Helminthosporium 
sativum P..Ks°&-B. (See also black point, page. 214) 


This fungus was the cause of seedling blight, leaf spot, and head blight in 
a number of states, particularly those in the spring wheat section. In Wisconsin 
Vaughan reports it as causing a trace of damage as a seedling blight and leef spot 
all over the state on spring wheat. In Minnesota the disease was also reported as 
present throughout the state and causing considerable injury in some areas. It 
occurred in about the same amounts as usual there and took the form of leaf and 
head injury- In North Dakota, Weniger reports it as about as prevalent as usual 
and not very important es a seedling blight, but causing considerable damage as a 
head and kernel disease. One haif percent reduction in yield for the state is 
estimated and some fields were found with 50% of the heads affected. The statement 
is made that this is a disease of durum wheat particularly, and more severe on red 
durums than on amber. It is confined to the Red River Valley conditions of heavi- 
er rainfall and soils. From Kansas and Idaho, this disease is reported as causing 
Slight damage as a seedling blight, and from Saskatchewan the fungus was reported 
as common on stems and heads of durum wheat. 


Recent literature - See rosette above. 


Other foot and root rots 


Aside from the take-all, rosette, and Helminthosporium blight, other foot 
and root rots have been reported during the year. Important progress has been 
made in the investigation of the disease that occurs in Kansas where it was re- 
ported from the six following counties during 1922: Riley, Jefferson, Dickinson, 
Sedgwick, Rice, and McPherson. An extensive co-operative project between the 
Kansas Experiment Station and the Office of Cereal Investigations is established 
at Abilene, Kansas, where crop rotations, soil fertilizers, soil sterilization, 
_ and v@rieties are being studied. Wojnowicia graminis (McAlp.) Sacc. & D. Sacc. 
_ has been found associated with this Kansas disease and the same fungus has also 
_ been collected during the past year in New York, where Kirby reports it on Dawson 
and No- 6 Junior, and in Oregon where Barss reports its occurrence in Union County. 
bs 4 selerotium rhizogdes Auersw. was reported from Fremont County, Idaho, 

_ killing plants during the winter and early spring. The demage ranged from 1 to 
| 50% loss in infested fields. Regarding it, Hungerford reported as follows: 


"Some time ago, I received specimens from the same county 
where the Helminthosporium root rot of wheat occurred last year, 
of a Sclerotium disease of wheat. I sent some to Dr. Humphrey and 
to Mrs- Patterson. aA few days ago, I received a letter from Miss 
Charles stating that the disease was probably Sclerotium rhizgoides. 
It appears that this disease has never been seen but once before 
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in the Unitsd States. <A small spccimen was sent in from Bezenan, 
Montana, some time ago." 


- From Oklahoma the diseazse known as white head was reportcd by Stratton as 
not being so conspicuous as list year. However, the disease is rated as one of 
considerable importance in that state. 

From New York, Leptosphaeria was reported as being collected cn one speci- 
men, June 29. 

From Utah, B. Le Richards writes the following concerning a serious root 
rot in Morgan County, November 21, 1922: 


"We discovered a very serious root-rot of wheat in Morgan County, 
Utah this year. Two fields were so completely destroyed that they 
were plowed and seeded to another crop. Several other fields were 
seriously damaged. The only organisms’ Which we are adle to:isolate 
are Rhizoctonia and Helminthosporium. The Helminthospcrium has proven 
to be pathogenic in our pot cultures. Whether or not it is the real 
cause of the trouble we are unable to say at the present time. The 
disease is very destructive, killing many of the plants outright in 
the seedling stage and further continues to do damage to those which - 
escape death at this period. The number of stems per stool average 
not more than two, while the normal plants gave an average, in the 
fields investigated, of 8 af? We are very much in hopes that we can 
survey this situstion very carefully next year and rurther continue 
experimental work on the problem of determining what the cause of th 
disease really is." . 


From Tennessee, C. D. Sherbakoff reported the occurrence of a foot rot 
occurring in spots where on careful examination the plants were found to be in- 
fected at the base with a dark gray decay. The spots were not large or numerous. 
ntudies of the cause of the decay 4re in progress. 

From Kentucky, Valleau reports an early death in the spring of numerous 
small plants shortly after the stems begin to grow. The disease is common, es— 
peciaily in fields of low fertility and probably was not so prevalent as during 
ij2l because the season was much earlier. The yield is reduced by a killing of 
some of the plants and by failure of others to head. . . 

Undetermined root rots were also reported from Minnesota and Idaho. 
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Reference 


Me Kinney, H. H. and A. G. Johnson. Wojnowieia graminis (McAlp-) Sacc. and 
D. Sacc- on wheat in the United States. Phytopath. 11: 505-506. 
Dec. 1921. 


Nematode disease caused by Tylenchus tritici (Stein.) Bast, 3 


Definite records of the occurrence of wheat nematode in 1922 have been 
received from the first three of the four following states, in which the disease 
is known to occur: Virginia, West Virginia, North Carolina, and Georgia. 

In Virginia more complaints were received than for several years, according 
to Fromme, and a loss of 0.5% is estimated for the state. ; 

The most important new find in connection with this disease was the dis-— = 
covery of it in Haywood County, North Carolina. This county is in the west central 


a 


e2 


: - sheds; BAS te gS rer 


WHEAT - Nematode 200 


part of the state and is about midway between the infestation in Wilkes County, 
North Carolina, and Jackson County, Georgia. Specimens were received from Clyde, 
Haywood County, North Carolina, by A. C. Martin cf the College of Agriculture at 
Raleigh on September 27 and submitted by him to the Plant Disease Survey where 
they were received October 1. The sample submitted contained 16% nematode galls, 
which is a high percentage for this disease. 


Black cheff caused by Bacterium translucens undulosum 5. J. & R. 


The distribution of black chaff to date according to Plant Disease Survey 
reports is indicated on the accompanying map. 
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county-from which the disease 
has been reported. : 
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in 1922 black chceff was reported from Oklahoma, northwestern Arkansas, 


Wisconsin, Iowa, North Dakota (Cass and Pierce Counties infested, although others 
' might have been and not reported - Weniger), eastern South Dakota (no data on dis- 
_ tribution west of (Missouri) River ~ Ivans), and southern Kansas. 


The distasewas*widespread in Oklahoma, extending southwvestward from the 


_ fhorth-central part, where it was worst, according to Stratton, and causing severe 
_ losses in some fields. Stratton believes that the wet spring may have been re- 

| Sponsible for the large amount of black chaff in the state. Of interest in this 

_ connection is Melchers’ statement ( July 15) that black chaff was found in southern 


Kansas where most of the rainfall of the state occurred. 
Bates when the disease was first recorded are: June 3, Walters, Oklahoma; 


_ June, Fayetteville, Arkansas, and Brookings, South Dakota; July 16, Rugby, North 
Dakota. 
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Varieties reported as affected by black chaff are Kanred in copa and 
Marquis, Preston, and Kota in North Dakota. 


Table 70- Losses from and relative importance of black chaff of wheat, as 
reported by collaborators, 1922. 


State : Importance + Amount compared with : Percentage 

: 1922 3 1921 =: Average year : loss 
Oklahoma : Very important : More : More : 2 
Arkansas : None : Same : Same : 0 
Wisconsin : Minor > we -~—— : 0 
Towa : Very little found =: -———~ 3 — : 0 
North Dakota : More found than in : : : 

: any previous year : More : More : Trace 
South Dakota : [ittle : Same : Same : 0 
Kansas ; eas + Somewhat : ; 

: : more : Trace : Pen 


Anthraonose caused by colletotrichum cereale Manns 


Anthracnose was reported from New York, Pennsylvania, Delaware, Maryland, 


Virginia, Kentucky, Louisiana, Arkansas, Ohio, Indiana, Wisconsin, and Iowa. 

In Ohio it was much more prevalent than during 1921, and was the most destructive 
disease of wheat, according to R. 0. Thomas, who said that while the disease oc- 
curred throughout the state it was more severe in the southern and western por... 
tions and in fields where wheat followed wheat. The total loss due to it was 
placed at fifteen or twenty percent. The injuvy described as due to anthracnose 
in Ohio is similar to the so-called "broken stiaw" reported from Kentucky and to 
Similar diseases of unknown cause found in otwer states (see "broken straw" 

page ie Other states reporting more of the disease than usual were New York, 
Where the loss was estimated at 1%, and Pennsylvania. A loss of one-half percent 
was reported from Virginia, where the disease was said to be more common in the 
southeastern part, In other states where it occurred anthracnose was of little 
or no importance. The disease does not occur in Connecticut or Washington, 
according to collaborators. 


Recent literature 


Anthracnose disease ..... Ohio Agr. Exp. Sta. unnumb. leaflet. 
JULY Thy aoees 
Pl. Bis. Bul. G: 27, 40, 1922. 


Diseases caused by Septoria spp. 


George F. Weber, in his recent paper on Septoria diseases of wheat (1) 
says: : 


"On wheat there are two diseases caused by different species 
of Septoria, namely, S. nodorum Berk. and S. tritici Desm. The 
one, caused by 5- nodorum, attacks the glumes most commonly, pro- 


~—" ee 


210 
WHEAT ~ Septoria diseases 


ducing brown blotches on them, hence it has been called 'Glume Blotch.’ 
»--»« This disease may also attack the rachis, culms and leaves. The- 
other disease, caused by.S. tritici, attacks the leaves only, produc- 
ing conspicuous light colored lesions in which the dark colored pycnidia 
are prominent and produce a speckled appearances. On account of this 
*weutstanding characteristic the name "Speckled Leaf Blotch' is here sug- 
gested for this disease.” 


Glume biotch caused by Septoria nodorum Ber a a 4 


According to Weber, the glume blotch of wheat is widely distributed in 
the wheat-growing sections of the United States, but has been reported as most 
prevalent from the South and from the east-central statess Ordinarily the damage 
due to it is probably small, but it is sometimes reported as causing severe local 
losses. 

When retained in pyenidia, pycnospores remain viable over winter in the 
vicinity of Madison, Wisconsin. The leaves may be infected at any time during 
Spring, summer, or fall, while on the heads infection probably takes place about 
the time they appear out of the sheath, 

In 1922 collaborators reported the glume biotch from Connecticut, New York, 
Pennsylvania, Delaware, Maryland, West Virginia, Virginia, Kentucky, Tennessee, 
Alabama, Arkansas, Wisconsin, Kansas; and in Canada it was reported from New 
Brunswick, (G. C. Cunningham) Saskatchewan, (WW. P. Fraser) and Alberta, (G. E. 
Delong). The importance of the disease in the various states is indicated in the 
following table. 


Table 71. Relative prevalence and importance of glume blotch of wheat, 
as reported by collaborators, 1922. 


oe 
: : Amount compared with :Amount of loss 
State : Prevalence and importance ; “Average : or damage 
: i32a : igel > year : 
New York - General, moderate ¢ Much more : =e : -5-1% 
Delaware : General, not important = Less > game 5 ——— 
Maryland : Most on Coastal Plain : More : More : 5% 
- Virginia : Esmecially in south 3 -- 2. fies : -“f, per- 
- ° ee ; . Pr Wechee c ; haps more 
_ West Virginia : Slight importance : Same ; Same ; Apparently 
it : ; ee P : > very slight 
Kentucky : General im. as : Much more : Much more: If or less 
_ Alabama : Slight, general > oo=- > oo > 1H. 
_ Arkansas : Slight : Seme : Same em 
_ Wisconsin . ra ; Less. ? =r 5 0 oe 
Alberta : ste Bi ves Share : Trace 
New Brunswick : Very important, general; one of the chief causes of poor crops 
_ Saskatcbewan. : Not much observed, southern ot : 
nn I I 


Regarding the loss of one-half percent reported from Virginia, Fromme says: 


"The damage may be considerably in excess of the estimate, . i. eee 
out there is little definite information in regard to injury from 
this disease." 
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Maryland and Kentucky both report a wet season as very favorable to the 
disease, while in Wisconsin the weather was too dry during the heading stage of 
wheat to permit the development of the usual amount. 

According to the results of inoculation experiments conducted by Weber, 
Poa pratensis, rye, and all species of wheat may be attacked by this disease. In 
the case of rye, however, only the leaves are affected, while with both wheat and 
Poa pratensis all parts of the plant above ground are susceptible. Triticum 
spelta, T. monococcum, and T. dicoccum were less susceptible than the other species 
inoculated, - T- durum, 7. aestivum, Tf. compactum, T. turgidum, and T. polonicum. 
No especial difference in the susceptibility of the several varieties of Tf. 
aestivum was noted. The relative susceptibility of a number of varieties of 
Wheat to this disease as observed at the Kentucky Agricultural Experiment Station 
and reported by Valleau. is indicated in table 72. 


Table 72. Susceptibility of wheat varieties to Septoria glume blotch at 
the Kentucky Agricultural Expcriment Station, July 1, 1922. 


Severity : :: Severity 
ESOL : Variety a of : Variety 
Infection : :: infection ; 
0 : Alabama; C. I. 5785" * QO : Malakoff, C. I. ae 
O : Beloglina P 758 Cc. I. 54d: QO : Mammoth Red 52, C. I. 5587 
+++ ; Big Harvest Fultz - Purdue: ++ : Mediterranean, 8 l.. 3932 
7+ +: Diamond C. I. Ayeg - ++ ; Mediterranean, C. I. 5614 
O : Dietz Longberry;, Soh Owe Wipes He 
: I. 5570 a ++ ; Mediterranean, C. I. 5634 
) + Barly Red Chie, Gy ay * ¥ 
: 3582 Pt ++ : Michigan Amber, Purdue 
++: Eclipse, C. I.' 5674 is + : Michikoff, Purdue 
O + Economy, C.-I. 3397 fo +¥8° fT Missgne Link, -O., t. A866 
O : Egyptian, C. I. 3049 = ++++ + Mixon,C. I. 2867, Row 864 
++ ; Farmer's ae ee i 3346: : ++ +: Pennsylvania Ad 
e” ; algasteng. ’ 3407 : +++4+ + Poole, C. I. 3366 
RE gs ee Pe 09 : ++++  : Red Cross Row 33 
a = Paltz, a 20 2; + : Red Hussar, C. I. 4843 
O :; Fultzo-Mediterranean, <2 ‘ 
2 Oa) 2. Sans =f ++ +: Red Rock, Row 1115 
O : Gluten 8 86, c. I. 3427 O : Red Wonder, C. I. 5817 
O : Golden Wave, Row 85 + : Sibley New Golden, C. I. 3520 
O : Harvest Queen, C. I. 531A O : Squarehead Me pene C. I.’ 3263 @ 
O :.Hickman, C. I. 5313 O : Stoner (Miracle), C. I. 5665 
O : Hybrid 10¢ 5-2-4 Purdue O « Stoner, oes. 
++. : 211. Chie®, Purdue + « Tromball, 6. Te Sag 
+ : Imperial apres aS Ti; A860: : + : Turkey Minn. 1549 
+++ : Jolly Farmer, C. I. 5858 : O : Turkish Amber, C. I. 5829 
+ : Kanred P-762, Kan. 2401 O :; Valley, C. I. 3376 
O : Llancaster-Fulcaster, © O : P+1066 Kan. 2415 
: C. I. 3455 es Date t 
O : Lebanon, C. I. 3456 =: : 
++++ Indicates severe infection. QO Indicates very little or no 


infection. 
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New York: Velvet-chaffed varieties seem to have heavier infection than the 
smooth-chaffed. (Chuprp) 


Maryland: Fults is ver; susceptible (Temple and Jehile) 


New Brunswick: Davson's Golden Chaff, a fall variety, at least shows re- 
Sistance, if not immanity. (G. C. Cunningham in Third Ann. Rept. of 
Canadian Plant Disease Survey). 


Speckied leaf blotch caused by Septoria tritici Desm. 


As is the case with the glume blotch, the speckled lesf blotch is also 
widely distributed in the United States, according to iieber. It has been reported 
from almost every wheat-growing state. The loss due to this disease is very diffi- 
cult to determine. It seems to be greatest on seedlings in the fall and on tillers 
in the eérly spring. Under favorable conditions the disease may cause serious dam- 
age, and even death of plants. The pyenospores remain viable throughout the winter 
When retained in pycnidia, end the fungus overwinters in this stage- Wheat plants 
have become infected curing every month exceot January and February in the vicinity 
_ of Madison, but the amount of new infections was less in late fall and early spring 
_ than during late spring, summer, and early fall. Volunteer seedlings are very im- 

_ portant in the spread of the disease, since they serve to carry it over from har- 

_ vest until the time when winter wheat has germinated. Early fall plantings are 
injured less than late sowings and the fungus attacks rapidly growing plants less 
easily than those growing more slowly. Septoria tritici attacks Triticum spp-, 
Tye, and Poa pratensis. 3 

In 1922 collaborators reported the disease from New York, Delaware, Maryland, 
_ West Virginia, Kentucky, Arkansas, Indiana, Wisconsin, Kansas, Idaho, and Cali- 

_ fornia. Kansas reported that it was much more prevalent than usual. In Kansas, 

_ according to Melchers, it was "by far the most common ever noticed." The greatest 
Bec (1/2 to 1%) was reported from New York. In other states it did not exceed a 


trace, and Kentucky and Arkansas reported that the disease caused no loss. In 
_ Arkansas the disease is said to appear only early in the spring, and afterwards to 
| disappear. In Indiana, according to Kendrick, it is serious early in the spring. 


Literature 
_ (Cited): 
(1) Weber, George F. Septoria disee i cereals II. Septoria diseases 


se€ 9 
of wheat. Phytovath. 12: 537-565. Dec. 1922. 


Ergot caused by Claviceps purpurea (Fr.) Tul. 


The accompanying map (Fig. 28} gives the distribution of ergot on wheat as 
it has been reported to the Survey up to the present time. it will be noted that 
_ the map records occurrence only, severity and importance not being indicated. The 
disease has been reported most frequently from North Dakota and Minnesota. 

ac In 1922 ergot on wheat was reported from New York, West Virginia, Wisconsin, 
Minnesota, Iowa, and North Dakota. The disease was of little importance apparent- 
ly, only traces of it occurring even in North Dakota, where it was so conspicuous 

© =n 1921. Miss Weniger reports two factors to which this reduction in prevalence 
may be due: first, there was probably too little moisture for the germination of 

_ the Sclerotia (sclerotia overwintered at Fargo failed to germinate); and second, 
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many farmers in the northeastern counties, where the disease was most abundant in 
1921, floated the ergot bodies out of their seed wheat. 
os: - 
| ys R= reported but 
ae . locality not given 
: eo? an 
» & ° 
| e + 4? Reports received — 
| R from Arizona (Mari- 
copa and Coconino 
Counties) and Utah 
 Seogemarnereeess eee also. 
Ne 
« 


Fig. 28. Distribution of ergot on wheat as it has been reported to the 
Plant Disease Survey, 1908-1922, Rach dot indicates a county from which the dis- 
ease has been reported. 


In Canada, according to the Dominion Plant Disease Survey,ergot was found 
occasionally in southern Saskatchewan on durum wheat, in Manitoba, and New 
Brunswick, but was in no case important. 

According te the following statements made by R. O. Cromwell, ergot in 
wheat is of more importance than would be indicated by its effect: on the yield. 


"T was told by a local miller, who is somewhat of a practical 
man, that out of 100 cars offered to them at one time, only one was 
acceptable; the rest were rejected largely because of the presence 
of ergot, which they could not separate from the grain. This, of ~~ : 
course, is nothing like representative of the crop as a whole. Any 
durum wheat rejected because of ergot would be sent for export. I 
understand that in the last two or three years ergot has affected 
somewhat the demand from importers for our durum wheat." (Bec. 1, 1922) 

"These cars came on the market early in the movement of the 
spring wheat crop and for the last month or so there has been much 
less trouble from this source. There is much less ergot than in 192], 
but the territory involved is perhaps not a great deal smaller. In- 
fection has occurred farther west than ever recorded by the trade. 

"Only small traces usually make this grain undesirable to local 
millers who are to make semolina. This product is rather coarse and 
the small pieces of ergot show up very plainly and it is impossible 
to remove them from the wheat because of equal size and specific 
gravity with the kernels. 

"From the standpoint of actual loss to wheat, ergot was unim- 
portant in 1922, but:as a pathological problem it is probably almost 
as important." (Jan. 22, 1923) 
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Powdery mildew cuused by Erysiphe gruminis DC. 


Powdery mildew on wheat was reported from New York, New Jersey, Pennsyl- 
vania, Delaware, Maryland, Virginia, West Virginia, Kentucky, Arkansas, Ohio, 
Indiana, Wisconsin, Minnesota, Iowa, Kansas, Idaho, Oregon, and California. In 
New York it caused a loss of 1%, according to Kirby. In Pennsylvania the amount 
of damage duc to it was not known. In other states from which it was reported 
the disease was unimportant and the loss caused was negligible or none. In 
Maryland, Virginia, and Kansas the loss was estimated at a trace. 

Vaughan reports that in Wisconsin the disease caused u blight on winter 
Wheat in the fall. Little Club wheat is said by Hungerford to be very susceptible 
to powdery mildew in Idaho. 


Black point caused by a number of fungi 


In a recent paper by Henry (2), it is reported that black point of wheat 
Was produced artificially by inoculation with Helminthosporium sativum, Helmin- 
thosporium sp., Brachyasporium and Stemphylium, all of which were isolated from 
black pointed kernels. ‘eniger (4) und Evans (1) report Helminthosporium sativum 
as being associated with most of the black pointed kernels. The disease occurs 


particularly in the spring wheat area and is apparently most common on the durum 
varieties. 


Literature 
(Cited): 
(1) Evans, Nevada S. "Black point" of wheat. Phytopath. 11: 515. 
Decs«, 1921. 
(2) Henry, A. W. Some fungi causing black point of wheat. (Abstract) 
: Phytopath. 13: 49. Jan. 1924. 
(3) Weniger, Wanda. Pathological morphology of durum wheat grains 
affected with "black point." (Abstract) Phytopath. 13: 
48-49. Jan. 192%. 


Seedling blight caused by Fusarium sp. 


a Slight amounts of this disease were reported from New York, North Dakota 
_ and from Manitoba (See also scab, page 


Broken straw 


‘ Statements from collaborators concerning a breaking over of wheat straw 

_ have been reported from Kentucky (Pl. Dis. Bul. 6: 27, July 15, 1922) and Montana 
- (Pl- Dis. Bul. 6: 51, Aug. 1, 1922). In the former state as much as 6% damage is 
 e&Stimated on account of the sudden ripening and twisting and breaking of the 

_ Stems at the top or second joint. Different varieties in the same field showed 
' marked differences in susceptibility to this breaking over, according to Valleau. 
_ From the upper nodes of affected plants Fusarium, Helminthosporium, Alternaria 

_ and other fungi were isolated. It has been suggested that infection by leaf rust 
_ Might have been responsible for at least a part of this injury. 

Bs... In Montana the stems were reported as breaking over at points six or eight 
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inches below the heads. Dark colored lesions were found on the leaf sheaths and 
culms the characteristics of which suggest a bacterial cause, according to H. M. 
Jennison. 

From Canada a somewhat similar disease called "crinkled joint" was reported — 
in 1922, which was characterized by a kink or abrupt bend on the lower internodes 
of the stem. As the plant became old the stems broke at this point and the plant 
fell over. This was reported both from Alberta and Saskatchewan. (Canadian 
Plant Disease Survey report 1922) . 


Mosaic (Undet.) 


From Nebraska, G. L. Peltier reports a mosaic of wheat. Plants showing | 
the disease were found in a large number of both winter and spring wheat varie<ciecs. 
at Lincoln, Nebraska. Preliminary inoculations in the greenhouse using the juice 
of infected plants gave positive results in some instances on wheat and corn. 
Aphids found feeding on mosaic wheat plants in the field were transferred to young 
corn plants in the greenhouse and a slight infection was produced on one plant. 
Seed from infected plants produced individuals showing no more mosaic than plants 
from healthy seed sown as a check. (See also rosette of wheat, page 205). 


Other diseases 


Basal glume rot caused by Bacterium atrofaciens McCulloch was first de- 
scribed in 1920 (McCulloch, Iucia. Basal glumerot of wheat. Jour. Agr. Res. 18: 
543-552. Feb. 16, 1920). It was found by Miss McCulloch in collections from 
New York, Michigan, Kansas, Missouri, Minnesota, North Dakota, Oklahoma, and 
Alberta. It has never been reported to the Survey by collaborators. In 1922 the 
disease occurred in Saskatchewan, Manitoba, and Alberta, according to the Canadian 
Plant Disease Survey, but was not common or severe in any case. | 

Sooty mold caused by Hormedendrum cladosporioides Sacc. - California: 
"Considerable damage to wheat near the coast but less than last year." (Mackie). 

otripe, cause unknown - trace in Genesee County, New York (Kirby). Stripe 
has been reported from New York every year except 1920 since 1917, and according 
to J. G. Dickson, the disease has been common in Illinois and Wisconsin at least. 

Vegetable proliferation of heads - Indiana and Oregon {Pl. Dis. Bul. 6 
Pie wept; 100,, Sept. 15, i922)» 


RYE 


Stem rust caused by Puccinia graminis Pers. 


Rye was damaged only very slightly by stem rust in 1922. The disease was 
reported in the majority of the states east of the Mississippi‘River and from 
Minnesota, Iowa, the Dakotas, Nebraska, Kansas, Arkansas, Colorado and Utah, but 
none of these states rate the disease as important on rye- In fact, the only 
states estimating any particular damage from this disease are Ohio with 1%, and 
Illinois and Minnesota both with .5%. 

) Collaborators in North Dakota make the statement that Puccinia graminis 
has not been severe on rye for the last four or five years. No reports of damage : 
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to rye are given in the Canadian survey report for 1922. 
Recent literature: 


Levine, M. N. and &. C. Stakm=n. FP&ologic specialization of Puccinia 


ae 


graminis scealis- (Abstract) Phytopsath. 13: 35, Jan- 1923. 


leaf rust caused by Puccinia dispersa Eriks. 
cummary by E. B. Mains 


"The leaf rust of ryc was about cs widespread as the leaf 
rust of wheat, but apparently not as severe- It was found pres- 
ent fairly heavily in Georgia, South Carolina, Virginia, Tennessee, 
Kentucky, Indiana, Illinois, and Wisconsin, being espccially notice- 
able in Georgia, South Carolina, Tennessee, ard Kentucky. The loss 
is much more diificult to estimate than the leaf rust of wheat, but 
probably averages about 1-2%. That the cecial stage of this rust 
may occur naturally in this country is shown by our discovery (1) 
of it on Anchusa used as a border plant for flower gardens at 
lafayette. In view of the widespread occurrence of the rust in 
this country without this stage, it is doubtful if it will prove 
to be of much importance. 

"Considcrable progress has been made in obtaining strains of 
rye resistant to leaf rust. Plants nighly resistant to leaf rust 
have been found in all the varieties tested,-Star, Rosen, Mammoth 
Winter, Abruzzes, Petkus, Giant Winter, Virginia, Henry, Ivanov, 
st. John, Von Ruemker, Invincible and Mexican. The best of these 
have been grown to maturity and further selections and studies are 
being made." 


Table 73. Estimated percentage loss from leaf rust of rye, according to 
collaborators, Plant Disease Survey, 1922. . 


Estimated per-: >: Estimated per- :; 
centage loss : States ef. Oenbace Loss...: States 
2 : Ohio, Indiana, Illinois : 5 : Delaware, Alabama 
1-5 : Connecticut, New. York, :: Trace : Pennsylvania, West 
- Virginia, South Caro- :: - Virginia, Mississippi, 
>: lina, Georgia ae : Wisconsin, Minnesota, 
: 2: : Towa, North Dakota, 
: . Bok : Kansas, Oklahom, 
: is “Sdoweyoeious stay oY jae Colomado, - Cadi fornias 


Literature cited: 
(1) Mains, E. B. and@ H.°S: Jackson... Aecial stages of the leaf rust of barley, 
: Puccinia simplex, and of rye, P. dispersa, in the United States. 
(Abstract): Phytopath. 13: 49. Jan. 1923. 
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Seub caused by Gibberella saubinetii (Mont.) Sace. 


Very slight amounts of scab were reported on rye this year fron New York, 
Delaware, Ohio and Wisconsin. Numerous collaborators in other states reported 
not having observed the disease on this host. The disease was of practically no 
economic importance. 


Anthracnose caused by Colletotrichum cereale Manns 


Anthracnose was reported from most of the states in the northeastern quar- — 
ter of the country and from Oklahoma. Judging from the reports received, the dis— © 
ease Wes probably more serious thun is usual. Ohio was apparently the center of 
the epidemic and in that state it is estimated that about one quarter of the c:sD 
Was lost on account of this diseasc. It appeared in late June and by attacking 
the base of the culms, caused shriveled grain and fallen straw. It was gencrally 
distributed over the state but was worst in the western and southern portions. It 
was by far the worst disease of the crop in that state. Roscn rye suffered a heavy 
loss. 
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Othcr losses reported arc as follows: New York, 1%; Virginia, 2%; Indiana, 
4f; and Oklahoga, .5%. In Oklahoma the disease was reported as teing important 
in the northcrn part of the state. 


Powdery mildew caused by Erysiphe graminis DC. 


although powdery mildew was rcported on rye only from Delaware, Maryland, 
West Virginia, Ohio, Indiana, Wisconsin, Minnesota, Iowa, and California, it was 
probably somewhat more prevalent on rye this year than usual. In Minnesota heavy 
infection was observed locally in the cast ecntral part of the statc, it being 
first observed May 29. 


Stem smut caused by Urocystis occulta (Wallr.) Rab. 


A few occurrences of stem smut were reported during 1922, from Maryland, 
Virginia, Wost Virginia, Indiana, Ijlincis, Wisconsin, Iowa, and North Dakota. 
Apparently it was morc common in Minnesota, as high as 1% loss being estimated 
for that statc with some fields showing as mach as 10% infcection. From North 
Dakota collaborators report that the discase has never been severe in that state 
as far as rccords show and in 1921 it was rcoported from only one locality, on 
June 20. 


Recent litcrature: 
Muller, H. C. and EB. Molz. WNecuc versuche zur bekdmpfung des roggenstcngol- 
brandes, Dcut. Landw. Presse 49: 491. 1922. 
Head smut causcd by Ustilago sp. 
Reports of collcctions of the head smut of ryc were rcecived from threc 


Statcs by the Plant Discase Survey during 1922. One infceted head of voluntcer 
rye was collected on May 20 at Ithaca, Now York; and at the Unitcd States Depart 
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ment of Agriculture Experiment Farm at arlington, Virginia, H. B. Humphrey and 

V. F. Tapke, found a considerable number of specimens occurring naturally in some 
of the varietal test plots. In Madison County, Illinois, the men engaged in the 

‘wheat flag smut survey found a number of plants affected with loose smut ina 
number of different placcs during May and Junc. 

An examination of past survey records shows that this discasc has been 
colicctcd in other ycars from the following states: New York, Virginia, Tennessee, 

indiana, Illinois, Missouri, Oklahoma, Minnesota, and North Dakota. 


Ergot caused by Claviceps purpurea (Fr.) Tul. 


Ergot of rye was fcportecd rathcr frequently from statcs where the crop is 
grown. As usual, voluntccr ryc was reported as especially affectcd. In none of 
_ those states were especially heavy losses sustained. Estimates of onc half of 
one percent loss have been reccived from Ohio, Illinois, and North Dakota, and 
one percecnt loss was cstimuted us occurring in Minnesota. In that state slightly 
morc of the discuse was reported than usual, occurring in all ficlds to a grcater 
or lessor extent. The carlicst rcportcd appcaranec in Minnesota was Junc 11, in 
Bakota County. In North Dakota less ergot occurred than during 1920 or 1921. Con- 
cerning this W. Weniger reports as follows: 


"With rye harvest over, and many. fields already threshed, 
there has been little report of the occurrence of ergot. lLlast 
year there was heavy infection, but this year it is very slight. 
Locally, there was some ergot, and also evidence of blighting of 
kernels due to infection by Claviceps. The weather has apparently 

_ been unfavorable for germination of sclerotia at Fargo, since vari- 
ous lots of them, overwintered out of doors and also in doors, 
failed to germinate in the field. 

"Some spring rye was found heavily infected at Dickinson July 
25th, but the winter rye beside it was almost free from infection. 
Volunteer rye was generally infected." 
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: In a recent paper by W. W. Bonns (1) the commercial value of ergot in the 
_ manufacture of pharmaceutical preparations is brought oute It is stated that the 
annual import of ergot into the United States for the six years ending with 1919 
ranged from 58. to 112 tons with a valuation ranging as high as “208,000. The 
statement is further made that, - 


"The great commercial sources of the sclerotia in the past 
have been Spain and Russia. During the recent war, American drug 
manufacturers experienced a great shortage of ergot, and as a re- 
Sult quotations rose by leaps and bounds. In the early part of 
1914, high-grade Russian ergot could be bought for 43 cents a 
pound, duty paid. Buring the first part of 1920, quotations on 
this drug ranged between $5.00 and {6.00 a pound." 


Recent literature: ' 

_ (1) Bonns, W. W. A preliminary study of Claviceps purpurea in culture. 
Amer. Jour. Bot. 9: 339-355. July 1922. 

Pammel, L. H. Ergotism. Vet. Med. 17: 89. 1922. 
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Other diseases 


Bunt caused by Tilletia tritici (Bjerk.) Wint. has been artificially pro- 
duced in rye at the Washington Agricultural Experiment Station by Dr. E. F. Gaines. © 

Take-all caused by Ophiobolus cariceti (Berk. & Br.) Sacc. occurred in © ; 
New York on rye growingin ground heavily infested with the organism, according to 
Kirby. The disease caused a slight stunting of the plants. It is not of economic | 
importance on rye in New York. First observed June 28 at Auburn. 

Leaf spot caused by Helminthosporium sativum P. K. & B. The Section of 
Plant Pathology of the University of Minnesota reports less of this disease than 
usual, only three observations having been made during the year. The disease, how- 
ever, was probably general over the state. 

Septoria secalis,Prill & Delacr. - reported by J. G. Dickson as dbundienes 
early in the season, but the cause of little damage in Wisconsin. Weber (1) has 
reported this as occurring in the past in West Virginia, Virginia, Illinois, and 
Wisconsin. 

Leaf blotch caused by Rhynchosporium secalis (Heins.) Davis - scattered 
infections early in season reported by J. G. Jackson in Wisconsin. 

Bacterial blight caused by Bacterium translucens fairly abundant in 
Wisconsin early in the season, according to J. G. Dickson. 

Bacterial leaf spot was noted on rye in plots at Moscow, Idaho, according 
to C. W. Hungerford. 

Failure of rye- In Kentucky each year numerous fields of rye come to the 
heading stage and fail to fill seed. Often crop is entire loss. Seems to be 
root trouble, but not certain. All small grain affected in same way to some ex- 
tent but not so marked as with rye. (Valleau) 


Literature cited: 
(1) Weber, George F. Septoria diseases of cereals III. Septoria leaf blotch 
of rye- Phytopath. 15: 1-2. Jan. 1923. 


BARLEY 


Covered smut caused by Ustilago hordei (Pers.) K. & S. 


Covered smut occurred during 1922 in about normal amounts, judging from 
collaborators! reports. A considerable number of states rated the disease as 
relatively unimportant, but in some of them, especially Kentucky, Texas, Oklahoma 
and Kansas the disease was a considerable factor in reducing yield. 

The following losses were reported: 


3% . - « Connecticut, Georgia, Texas, Oklahoma, Kansas 
+ - « Vermont, Iowa 
1 .. «+ Minnesota, North Dakota, California 
-5 « » Alabama, Wisconsin, Idaho 


A number of other states reported less than 1% loss. 

In California, W. W. Mackie reported the disease as very scarce over the 
entire state, but occurring most plentifully where optimum moisture conditions 
prevailed. Wet weather and wet soils are apparently favorable for covered smut, 
according to Mackie. 
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Seed treatment experiments with the use of organic mercury compounds have 
_ been conducted during the past few years by W. H. Tisdale and J. W. Taylor (1) 

_ of the Office of Cereal Investigations. A considerable number of the materials 
tried caused improved germination of oats and barley in the greenhouse and in the 
field, increased field stands and controlled barley smuts excellently. Seed 
treatment tests by Mackie in California indicate that: 


"The bluestone lime method is best for dry sown barley in 
the interior. Formaldehyde may be used with late sown barley or 
in the Coastal regions. Copper carbonate dust is not as fully 
effective as the fungicide just mentioned." 


More covered smt was observed in hooded barley in Wisconsin than in other 
types of this cereal, according to R. E. Vaughan. However, hooded barley is not 
extensively grown in the state. 


Literature cited: 
(1) Tisdale, W. H. and J. W. Taylor. Organic mercury seed disinfectants. 
Phytopath. 13: 38. Jan. 1923. | 


Loose smut caused by Ustilago nuda (Jens.) K. & S. 


Bs The only states recording loose smut as of much importance during 19c2 
_ are New York, Virginia, Kentucky, Indiana, Texas, Oklahoma, Iowa, and Kansas. 
_ Judging from reports it was prevalent in about the same amounts as usual. On 
_ account of the similarity of this smut to the covered smut, it is possible that 
_ the two are sometimes confused in plant disease survey reports. 

Losses reported during 1922 are as follows: 


5% « » - a Virginia 
4A «a « » + Oklahoma 
3 «+ « « « Kentucky, Texas, Kansas 
2...» New York, Indiana, Iowa 
ld «+ .». + » Maryland, North Dakota 
-5 “- » » Illinois, Wisconsin, Minnesota 
Trace . . Vermont, Massachusetts, Tennessee, 
Colorado, Utah 


Successful results were obtained with the hot water treatment on a number 
of farms in Kentucky during the year. The practice of treating barley seed with 
hot water is increasing in that state, according to Valleau. 


Recent literature: 
Foéx, E. Un charbon de l'orge. Journ. Agr. Prat. 149 (n. s. 38) : 
181. Aug. 26, 1922. 


Stem rust caused by Puccinia graminis Pers. 


In 1922 the stem rust of barley was reported of importance only in the 
forth-central states. It occurred in widely scattered localities from Vermont 
to California and from Alabama. to Canada, but apparently it was of economic im- 
‘portance only in the states shown on the accompanying map (fig. 29). In a con- 
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siderable number of these states it was noted that the disease was especially 
severe on barley near barberries. From the data at hand it would appear that 
“heat suffered the greatest loss from stem rust, with barley, oats, and rye fol- 
lowing in the order named. 

From the middle western previnces 
of Canada reports indicate that the rust 
was common on barley but did not cause 
mach damage. On the other hand, on Prince 
Bdward Island the disease was not only com- 
mon, but was the cause of severe loss in 
several cases. (Canadian Plant Disease 
Survey report 1922). 


Fige 29. Estimated percentage of loss 
from stem rust of barley, 1922. 


Leaf rust caused by Puccinia simplex (Koern.) Erikss. & Henn. 


Leaf rust of barley was reported to the Survey in 1922 from Connecticut, 
New York, Delaware, Maryland, Virginia, Kentucky, Georgia, Alabama, Louisiana, 
Indiana, Wisconsin, Iowa, and California. According to G. R. Bisby, the rust 
was collected for the first time in Manitoba. 


Summary by E. B. Mains: 


"The leaf rust of barley is apparently only severe locally. 
It was found attacking barley fairly heavily at Experiment, 
Georgia; Blacksburg, Virginia; Lexington, Kentucky; and to some- 
what less extent at Washington, D. C. It probably caused a moder- 
ate reduction in yield at these places, but the average for the 
country is undoubtedly very slight. . 

"We have this spring successfully repeated Tranzschel's work 
carried out in Russia in 1914, infecting Star-of-Bethlehem, 
Ornithogalum umbellatum, with the rust, producing the aecial stage (1) 
both in the greenhouse and in the field. This connection may be of 
importance in regions like southern Indiana, where Star-of~Bethlehem 
has escaped and become a serious weed, if winter barley should become 
widely grown. At least it should be called to the attention of 
pathologists as a dangerous heighbor in barley culture." 


Literature cited: 
(1) Mains, E. B. and H. S$. Jackson. Aecial stages of the leaf rust of barley, 
Puccinia simplex, and of rye, P. dispersa, in the United States. 
. (Abstract) Phytopath. 13: 49. Jan. 1923. 


Stripe rust caused by Puccinia glumarum (Schm.) Erikss. & Henn. 
(See wheat page 220). 


BARLEY - Net blotch, Stripe ube 


Net blotch caused by Helminthosporiun teres Sacc- 


In 1922 net blotch was reported from New York, South Carolina, Wisconsin, 
Minnesota, Iowa, North Dakota, South Dakota, Colorado, anc California. According 
to the report of the Canadian Plant Disease Survey it also occurred in Alberta, 
Saskatchewan, and Manitoba. The more important of the state reports are as fol- 
lows: 


Wisconsin: Less than last year, developed abundantly late in season on 
volunteer plants. (Vaughan) 


Minnesota: Found on University Farm early in June, and in McLeod County 
during the latter part of July.. Difficult to say how much damage 
was caused by net. blotch. (Sect. Plant Path.) 


South Dakota: Same as last year, abundant in some fields, 1% reduction 
in yield for state. (Evans) 


California: Ndticeably less over the state this year, and as usual appear- 
ing in greater quantity on early and volunteer barley. (Vackie) 


Dates of first appearance: 


April. 25, Clemson-Coliege 5S. C, July, Ithaca, N. Y. 


June 1, Ramsey County, Minn. July, Brookings, S. D. 
June 4, Racine Wis. July, Fort Collins, Col. 


Stripe caused by Helminthosporium gramineum Rab. 


During 1922 state collaborators reported the following losses from stripe: 


Trace, Vermont, New York, Delaware, 2%, Indiana and Minnesota 
. Maryland, Virginia, Oklahoma, 3%, Tennessee 
ee Colorado and Idaho. A%, Utah 
=. : 0.5%, Wisconsin 5%, Iowa * 


.1%, North Dakota 

na In the majority of the states the disease was prevalent in about the same 
amounts as usual and was relatively unimportant. However, Iowa and Utah report- 
ed 5 and 4% loss, respectively, and from Ohio and Wisconsin more of the disease 
_ than usual was reported. From the latter state, R. E. Vaughan reports: "More 
than last year but not serious as in 1917 and 1918. 19% on Wisconsin Pedigreed 
«#6 barley was found in several fields." The Canadian Plant Disease Survey re- 

| ports the disease as common in Alberta, Manitoba, Saskatchewan and Prince Edward 

Island: 


~ 


bates of first appearance. 
Ake <-> : : : ; 
June 1, Ramsey County, Minn. July 6, Ashland County, Ohio 
June 3, Racine, Wis. July, Fort Collins, Col. 
June 28, Auburn, N. Y. 


; at Riehm, Eduard. Die streifenkrankheit der gerste- Fliigbl. Biol. Reichanst. 
cans lands u- Fortstw. 68. Sept. 1922. 


223 | gee ra pr es 
BARLEY = Spot bloteh, Seald, Root rots 


Spot biotch caused by Helminthosporium sativum P. K. & B, 


During 1922 spot blotch was reported from New York, Wisconsin, Minnesota, 
Iowa, Colorado, and California. In most cases it was of relatively slight im- 
portance but in New York it was estimated that it occurred in practically all of 
the fields in the state and probably reduced the yield about 3%. In Minnesota 
also the organism caused a spotting of the leaves and a foot and root rot occurr— — 
ing in all fields and probably reducing the state yield 2%. In that state injury 
through rotting of the roots and base of the plants appears toa be considerably 
greater than that caused by the blotches on the leaves. From California no esti- 
mates of damage were received, but W. W. Mackie makes the statement that it was 
prevalent and about as usual, appearing at its maximum late in the season. R. E. 
Vaughan in Wisconsin reports more spot blotch on the very early plantings than on 
the later ones. 


Scald caused by Rhynchosporium secalis (Heins.) Davis 


Wisconsin, Iowa, Idaho, Oregon, and California report scald in 1922. In 
Wisconsin it was general early in the season but not severe and minor in importance ~ 
for the state as a whole. In Idaho, Hungerford reported less of the disease than ~ 
the average, but common throughout the state, although unimportant. In Oregon it 
was common but not reported as causing much loss. From California W. W. Mackie 
reports the following; 


"Scald attack was less severe this year but occurred in all 
fields over the State. As usual early sown barley suffered most. 
A number of barley hybrids bred for scald resistance have proved 
highly resistant to scald, combined with high yield, good quality 
of grain and resistance to lodging.” 


The disease was also reported by the Canadian Plant Disease Survey from 
Edmonton, Alberta, Canada.in 1921 and 1922. Aecording to them these are the first” 
reports of this deere in Canada (Canadian Dept. Agr, Div. Bot. Surv. Pres. Ple 
Dis. Dom. Canada, 1922, 3rd Ann. Rept.)}. 


Root rots probably caused by Fusarium sp. 


The two following reports on barley root rots have been received: 


Illinois: We have one report only of root rot of barley this season. It 
comes from Will County and is reported to be present in serious form 
in two fields only. The roots and culms have a pinkish color lead- 
ing one to suspect Fusarium. (L. R. Tehon) 


California: Common in nearly all fields but less injurious than last year. — 
Attacks on wheat, barley and. oats. (Mackie) . . | 


Miscellaneous diseases . | 

Scab caused by Gibberella saubinetii (Mont.) Sacc. Scab attacking heads of 3 
barley was was found in New York, Maryland, Ohio and Wisconsin. In no instance was it. 
causing particular damage. a 
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Powdery mildew caused by Erysiphe graminis DC. New York, Delaware, and 
Kentucky veport powdery mildew in barley. No particular damage was recorded. 
In Kentucky a case is reported where barley plants were heavily infected while 
in adjoining wheat the powderv mildew was practically absent. 

Anthracnose caused by Colletotrichum cereale Manns reported from Wisconsin, 
Texas, and Louisiana. 

leaf blotch caused by Septoria passerinii Sacc. is reported by ‘Weber (1) 
as having been found in other years in i gee Sa Minnesota, and the Dakotas. 

Ergot caused by Claviceps purpurea (Fr.) Tul. Minnesota and Idaho are 
the only T statet reporting infection of barley with ergot. In Minnesota light in- 
fections were found at the University Farm on ten different varieties, and in 
Idaho heavy infection occurred locally in Fremont County. 

From Manitoba, G. R. Bisby reports that this disease was found at 
Winnipeg and reported as quite common at. Morden. | 

A rusty spot of barley, cause undetermined, was reported by W. W. Mackie 
from California as follows: 


"Rusty spot of barley has been. observed for foun yeaus, 
During 1922 it increased noticeably especially in the Sacramento 
Valley where fields near Woodland were practically: ruined. The 
grain Was reduced from malting to feed grade and the crop re- 
duced to one-fourth." 


Black spotting ov leaves, cause unknown but distinct from spot blotch or 
net bloteh, was fairly co1mon in Idaho this year, according to C. W. Hungerford. 


References: 
(Cited): | 
(1) Weber, Ceorge F. Septoria leaf-blotch of barley. In Septoria 
diseases of cereals III- Phytopath. 15: 5-7. Jan. 1923. 


(Not cited}: Muller, H. Das gelbwerden der wintergerste- Deutsche Landw. 
| Presse 49: 115-116. Feb. 25, 1922. 
Zimmerman, Hans- Typhulapilzbefall der Wintergerste 1921- 
Nachrichtenbl. Beut. Pflanzenschutzd. 2: 41-42- June 1922. 


QATS 


Smuts caused hy Ustilego:avenae (Pars,) Jens. and U. Levis (K. &.S.) Mag, 


The two smuts continued to be the most destructive diseases of oats as 
usual. While some states reported less smut this year, others reported about 
the same as or slightly more than during 1921, so that for the United States as 
a whole there was probably less damage from oat smut than during 1921. The 
_ principal reasons for this may be found in a more general practice of seed treat- 
_ ment and in the weather conditions which, according to collaborators, were in- 
_ fluential in cutting down the amount of smut in some cases- 
; The accompanying map gives collaborutors' sippenpre gate of ‘gad percentage 
_ reduction in yield from the two smts. 
f The maximum amount of smut found in any one ‘field is of interest. Thus 
in Michigan from 25 to 35% by actual count was found in some untreated fields- 
_ In Wisconsin 30% was determined; in Virginia 25%; New York 25%; and in West 
_ Virginia 10%, 
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* Occurrence 
¥V Considerable 
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Fig. 50. Estimated percentage reduction in yield from oat snmuts in 1922, 
according to collabor.tors. (For revised and final figures see crop losses from Ly 
plant diseases in the United States in 1922. Pl. Dis. Bul. 40, 1923). | 


In parts ef Ohio, Indiana, Illinois, Missouri, Nébraska, and Kansas.the 
Qatea crop suffered considerably on account of weather conditions. Wet weather 
in the spring deluyed planting in many cases, and dry weather prior to maturity 
- caused further shrinkage. Collibor.tors in some of these states attribute vari- 
ations in .mount of smut to these conditions. The following reports are of spe~ 
¢ial interest in this connections 


Ohio: Of less than average importance. A few fields were seen in nor- 
thern Ohio in which the infestation was estimated at 5 to 8%, In 
most ficlds, however, the «mount of smut was negligible. Increased 
interest in seed treatment is regarded ..s one f.ctor in this con-— 
dition. Owing to udverse westher conditions in erly spring, dif- 
ficulty was experienced in fitting the soil for ots anda large. 
part of the plinting was unusually late. It is suggested that the 
late planting was followed by fe.vorabie conditions for growth with 
the result that the period was shortened during which the seedlings 
were in the favorable stage for smt infection. (W. J. Young, 


Auge 15). 


Illinois: Present throughout the stutc, probably cuusing considcrable 
loss. Early spring rains prevented planting until lute, resulting 
in a poor crop in many places. Hence, the total loss from smts 
this season should be less than usuale (i. R. Tehon, Aug, 15), 


ee 
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Wisconsin: More thin usual, 1921 crop nearly a fuilure and purchased secd 
for sowing in 1922 brought considerable smut. (Vaughan, Aug- 15) 


Success with organic mercury compounds as sced disinfectants for the control 
of oat smut has been obtained by the Office of Cereal investigations (1) These 
materiais have not only controlled smuts on oats, but have increased the yiclds 
over those from untreated seed. The mercury compounds proved superior to copper 
carbonate or other dust treatments in the control of oat smut. Tests with these 
compounds are also being made in Kansus, according to L. E. Mclchers- 

Variation in susceptibility of varieties to oat smut were reported as fol- 
lows: 


Wisconsin: Pedigree No- 5 shows high degree of smut freedom when compared 
with other varicties and selections at the Spooner Branch Station. 
(Vaughan) 


Minnesota: Sixty Day, White Tartar, Iowa 670, Iowa 103, Lincoln 505, the 
most susceptible varieties. (Seetion of Plant Pathology) 


North Dakota: New Victory oats very severcly attacked at Dickinson. 
Wenig &F ) 


Kansas: Selections of Burt are showing marked resistance. (Melchers) 


_ References 

(Cited): 

(1) Tisdale, W. H. and J: W. Taylor. Organic mcreury secd disinfectants. 
(Abstract) Phytopath. 13: 38. Jan. 1923. 

(2) Zade, A. Experimcntclle untersuchungen Uber die infektion des hafers 
durch dem haferflugbrand (Ustilago avenae Jens.) FUhl- Landw. 
Zeit. 71: 393-406. Nov. 1922. 


Stem rust caused by Puccinia gruminis Pers- 


: During 1922 slight amounts of stem rust of oats were reported from the 

_ Gastern and southern states, but in none of these sections was the disease said 

} to be the cause of more than a trace of damage. However, in the Dakotas, Minn- 

} esota, iisconsin, Mighican and portions of. .Jowa, reports indicate that the dis- 
"case causcd damage, particularly to late planted oats. In Iowa and South Dakota, 
‘Melhus and Evans, respectively, rcport that the slight amount of damage this 

year was due to a latc appearance of the rust. 

; The largest loss is reported from North Dakota. In this state as high as 
%% reduction in yicld is estimatcd by collaborators. In Minnesota infection was 
fairly gcneral over the southern part of the state, but not heavy cxecpt in the 
Wicinity of barberries. A loss of 2 is reported from Minncsota. In Wisconsin, 
Pdate seceded oats were damaged but the majority of the oats were harvested bcfore 
wthe rust became scrious. R. E. Vaughan cstimates an average loss of 1% for the 
Statc. According to R. T. Stanton (Cercal Couricr 14: 230. Aug. 10, 1922) an 
epidemic of stcm rust occurred on oats in southeastern Minnesota and northeastern 
Towa. In local arcas of northern Arizona und southern California, the disease 

} Was reported as doing damage. 

a Canadian plant disease survey reports show that stem rust on oats Was 
severe in both western ard eastern Canada last year. It was very scvcre on late 
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Qats in southern Saskatchewan, and probably lessened the yield to a considerable ~ 
extent. The plant pathologists at Manitoba report it also severe on late oats in 
the southern part of that Province, while other records from Ontario, New Bruns- 
wi¢k and Prince Edward Island report the disease as being of a serious nature, 
particularly late in the season. 

Collaborators in Minnesota and North Dakota report White Russian oats 4 
resistant. The variety Victory was reported as susceptible in Minnesota. Work 
on breeding oats resistant to stem rust is in progress at the Minnesota Agri- 
cultural Experiment Station (1). 


Literature 
(Cited) ! 
(1) Griffee, Fred. Breeding oats resistant to the stem rust. Jour. 
Hered. 13: 187-190. 1922. 

(Not cited): : | 

Parker, J. H. A review of literature on the rusts of oats, with notes © 
on their distribution in the United States. Proc. Kansas Acad. 
Sei. (51st-53a Ann. Meet.): 72+118.. 91922. 

otakman, &. C., M. N. Levine and DB. L. Bailey. bBralogic /spetializa-— 
ign eh eae graminis avenae. (Abstract) Phytopath. 15: 
35a.t dames 1925¢ 


Crown rust caused by Puctinia-coronata Cda 
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Fig. 31. Estimated percentages of loss due to crown rust of oats in the 
United states in 1922, according to collaborators. 
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Throughout the country as a whole more crown rust was reported during 1922 
than in the preccding year, although in Louisiana, Arkansas, and Texus the losses © 
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were not so great. The following states report more of the disease than during 
WGei: Connecvicut, New York, Delaware, Georgia, Mississippi, Indiana, Illinois, 
and North Dakota- Only Louisiana, Texas, Ohio, Iowa, and Kansas report less than 
in 1921. As usual the greatest damage occurred in the South where winter oats 


‘are grown especially. A glance at the accompanying map (Fig. 41) will show the 


high percentage of loss in this section and also that considerable losses were 
sustained in a number of other states as well. Crown rust is second to the oat 
smts in importance. 


Table 74. Dates of earliest appearance of crown rust. 


On Rhamnus : On oats 

Date : Place :: Date : Place Nig 
May 8 : Nebraska :: January : Baton Rouge, Louisiana; Athens, Ga. 
May 19 : Minnesota >: April 20: A. & M. College, Mississippi 
May 25 : North Dakota >: May 4 : Drainland, South Carolina 

: | >: May : Arkansas 

: :' :: June 6 : Jefferson County, Illinois 

= >: June 15 : Iowa; Wayne County, Ohio 


:: June 16 : Rice County, Minnesota 
:: June 26 : Auburn, New York 
>: June 40 : Delaware and Fond du Lac, Wisconsin 


:: June - : Brookings, South Dakota 
se hy : Fort Collins, Colorado 


The following comments from collaborators as to reasons for greater or 
lesser amounts of rust and as to resistance in varieties, are of interest: 
Louisiana: Very severe even on the local resistant varieties, non-resist- 
ant varieties were killed without heading. The actual loss in the 
state was not so great as a year ago because there was not so much 
seed shipped in for planting purposes. (Edgerton) 
(Outside seed apparently less resistant than native. ) 


Arkansas; Late varieties more severely attacked. (Elliott) 


Tilinois; Mild winter allowed a great deal of volunteer oats which were, 
as a rule severely infected, to live over and serve as an inoculation 
source for the crop. (Tehon) 


Wisconsin: White Russian type most resistant. Our new Pedigree No. 12.128 
showed 4%; Forward, 8%; Pedigree No. 1, 10%. (Vaughan) 


In Canada ard also in a few localities in the United States numerous cases 
were observed where infected Rhamnus was undoubtedly the source. of inoculum for 
Cats. Infection on this host was especially severe this year in North Dakota and 
Saskatchewan, as shown by the following reports: 


North Dakota: The buckthorn hedges were severely attacked this year, more 
reports and specimens coming to us this year than have been received 
for many years. All specimens showed heavy infection, and represented 
localities in all sections of the state. 

Crown rust was common, but no data on amount of infection are 
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available. Bue to the irregularity of precipitation over the state, it 
is likely that heavy infection occurred in some fields and slight in 
others, similar to the wheat stem rust infections. (Weniger) 
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Dots indicate heavy infection of buckthorn 
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Pig. 42. Locations in North Dakota where heavy infection of crown iask 
occurred on buckthorn (1922), after map prepared by W. Weniger. 


Saskatchewan: The aecial stage of this rust was very severe on Rhamnus 
carthartica in Southern Saskatchewan in early summer. It was 680 
abundant that: the buckthorns appeared yellow at some distance. If 
was present, but less severe, in the northern part of the province. 
The crown rust was very severe in Southern Saskatchewan, and extended 
northward as far at least as Saskatoon, but not nearly so severe as 
in the south. (W. P. Fraser.) o7 
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Halo-blight caused by Bacterfum coronafaciens Elliott (Pseudomonas 
, avenae Manns) | 


The following states reported halo-blight: New York, Wisconsin, Minnesota, 
North Dakota, South Dakota, Iowa, Missouri, Arkansas, Idaho, and California. No 
losses of any consequence were recorded but in Minnesota and North Dakota the dis- 
ease Was more prevalent than usual. -Weniger of North Dakota says it was especially 
prevalent carly in the season at Fargo but seemed to be checked by a long period 
of hot, dry weather. From California, Mackie reports that the disease is carricd 
on wild oats, Avena fatua. The attack in that state was slight but the disease 
Was rathor widespread, both in coastal areas and in the intcrior, especially in 
the Sacramento Valley. 

The varieties Wisconsin 105, Wisconsin 108, and Sixty Day were reported 
susceptible in Minnesota, by the Section of Plant Pathology. 

In a recent paper Charlotte Blliott (1) statcs that inoculation of oat 
panicles with a liquid suspension of B- coronafacicns did not result in any more 
Sterility than when sterile water was uscd. It would appear, then, that this 
organism is not naturally an importsunt factor in the causc of oat blast (See 
blast, page 230). 


Reference cited: 
(1) Elliott, Uharlotte. Stcrility of oats: U. 3. Dept. Agr- Bul. 1058; 
Mar. 1922. 


Blast (sterility) cause not determincd 


During the yoar scvcntccen states, ranging from New York to California and 
from Louisiana to Minnesota, rcportcd losses from stcrility- The following csti- 
' mates of percentage reduction in yicld were given; 15%, Ohio; 4%, Illinois and 
_ Kansas; 3%, Idaho; 2%, Arkansas; 1 1/2%, Louisiana, Iowa and South Dakota; 1/2%, 
_ New York, Minnesota and North Dakota. More blast than usual was reported from 
New York, Ohio, and South Dakota, but the other states mentioncd the same, or 
avcragc amounts. 
During 1922 an important publication on stcrility of oats (1) hus appeared. 
In this paper it is demonstratcd that spraying of plants with water at the time 
When the oats arc coming into flowcr will result in sterility. The author con- 
Cludes that it scems probable thut rains falling about the time oats sheaths are 
ready to open muy result in so much moisture that further dcvclopment of the 
panicles is hindercd. 
Variations in susceptibility of varicties to stcrility were noted by 
Elliott. 


Reference citeds. | 
(1) Blliott, Charlotte. Storility of oats. U.S. Dept. Agr. Bul. 1058: 1-8. 
Mar. 1922. 


Anthracnose cuused by Colletotrichum cereale Manns 


Only four states, Louisiana, Ohio, Wisconsin, and Minnesota, report traces 
_ of this disease on oatse In Minnesota it was first noted July 7 in Ramsey County, 
am and in Wisconsin, July 15 at Madison. The state reporting the most anthracnose 
was Ohio where it was found in a number of fields, especially in the northern 
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section but the loss that resulted was slight. Negative revorts were received 
from 15 states. 


Seab caused by Gibberella saubinetii (liont.) Sacc. 


During 1922 scabbed oats were reported from the following states: New York 
(trace), Pennsylvania (one report from southeast), Delaware (less than last year, 
not noted as of any particular consequence), Kentucky (very slight importance), 
Ohio (very few scab infections have been observed or reported), Illinois (reported 
twice, certainly neither a serious nor generally encountered disease), Wisconsin 
(not seen except in experimental plots}, Iowa (of no importance, trace loss). 

From New Brunswick, Canada, G. ©. Cunningham reports in the 1922 Survey of 
the Prevalence of Plant Diseases in the Dominion of Canada, that seab of oats was 
first noted as being of importance in fields on the experimental farm at Frederick— 
ton in 1920, where as high as 5% of the heads were infected. In 1922 it was ob- 
served in 5 fields out of 25 examined, averaging about 0.5 to 1%. 


Miscellaneous Giseases 


Leaf spot caused py Helminthosporium sp. - reported from Minnesota (one 
report) and Idaho (not destructive). : 

Powdery mildew caused by Erysiphe graminis DC. W. W. Mackie in California 
reports powdery mildew as general in the coastal regions of the state, but not 
severe. 

Speckled blotch of oats caused by Leptosphaeria avenaria Weber (* Septoria 
avenae Frank) was found near Madison, Wisconsin, in September 1921, occurring on 
volunteer oats at the University farm. This is apparently the first report for 
the United States. It has been reported previously from France, England and 
Germany (Weber, George F.- Speckled blotch of oats caused by Leptosphaeria. In 
Septoria diseases of cereals. Phytopath- 12: 450-470. Oct. 1922). 

Leaf spots, cause undetermined -— reported from Montana, June 40, and from 


south farolina, March 14. 


C ORN 


Smut caused by Ustilago zeae (Beck) Ung. 


Collaborators' estimates of losses from corn smut during 1922 are given on 
the accompanying map (Fig. 33). For the country as a whole the losses from this 
disease were less than during 1921, when it was unusually prevalent in many states. 
The majority of the states reported either the same amount as or less than last 
year, but in New England, New York, Nex Jersey, and Pennsvlvania, and also in 
towa and North Dakota more smut than last year wes reported. In South Dakota, 
where an epiphytotic causing a reduction in yield estimated at 15% was experienced 
in 1921, the disease was relatively unimportant this season, causing only a loss 
of about 1%. 

R. S. Kirby in New York made counts of over a thousand stalks of Lewis 
Favorite at Mattituck, Long Island, and obtained the following results: Total 
percent stalks and ears smutted, DH Pe gg percentage ears destroyed by smut, 4.4. 

The weather and possibly other factors are quite important in influencing 
the amount of smut from year to year. From Wisconsinm Vaughan reports that more 
Smut seems to occur in that state in seasons when dry weather comes early. 
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Fig. 343. Estimated percentages of losses from corn smut during 1922, 
according to collaborators. 


Table 75- Dates of first appearance of corn smut 1922, according to 
collaborators. 


May 24, Linn Co., Mo. sJuly 1, Ramsey Co., Minn. sJuly, Baton Rouge, La. 
June 15, New Castle Co., Del.:July 6. dauwel, AM. Ts :July, Fayetteville,Ark. 
June 24, Meridian, Miss. sJuly 10, Mt. Carmel, Conn, sJuly, Wayne Co., Ohio 
June, Sanford, Fla. :July 29, Vermont :July, Brookings, S. D. 
July 1, Wayne Co., Ill. Clemson Coll., S. C.:Aug., Fort Collins,Cols 


4 number of collaborators report considerably more smut in sweet corn than 
field corn. Other variations in susceptibility noted are as follows: 


Kentucky: In self-pollinated lines marked differences are seen in suscepti- 
bility. Some lines are apparently free, others affected on certain 
organs, as tassel, ear, etc. (Valieau) 


Kansas: Strains of corn are being developed that are found in our experi- 
mental work, to be highly resistant or susceptible. {Melchers) 


Ohio: A few fields of Golden Bantam have shown 100% infection. Stowell's 
Evergreen, most generally grown throughout Ohio, shows only a nominal 
percentage. (Thomas 
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Regarding the influence of fertilizer, Hoffer in Indiana reports more smt 
in thickly planted fertile fields. From Wisconsin the report comes that some are 
of the opinion that certuin fertilizers make the plants more resistant. 


Head smut caused by Sorosporium reilianum (Kuhn) McAlp- 


In 1922 this diseuse was only reported from the State of Washington where 
a field near Pullman showed a considerable amount of the disease and where occur- 
rences were also noted in Yakima County. During the year the following publication 
has appeared describing the discovery of the disease on corn in Washington in 1919s 
Parker, C. S. Head smut of corn in Washington. Phytopath. 11: 515. Dec. 1921. 


Rust caused by Puccinia sorghi Schw. 


Rust was reported from practically all states east of the 100th Meridian 
and from Colorado. It was also collected in Manitoba, Canada, according to the 
Canadian Plant Disease Survey. It was generally distributed in the states from 
which it was reported but the only region in which it was the cause of appreciable 
damage was the South. In Florida the disease was ruther severe in a number of . 
places, uccording to 0. F. Burger. In Mississippi, D. C. Neal reported it as rath- 7 
€r severe this season in many of the southern counties, especially on late planted 
corn, and not only were the leaf blades rusted, but the stalks were more or less 
Stunted because of the disease. In Louisiana, C. W. Edgerton reported the disease 
aS abundant but probably causing less injury than in 1921, and from Texas, 
Taubenhaus reports rust as prevalent probably causing lf loss. No marked differ- 
ences in varietal susceptibility were reported. 

During the past year « paper by Weber (1) hus uppeared which gives the re- 
sults of studies on spore germination, overwintering, infection, und susceptibility 


References 
(Cited); , 
(1) Weber, G. F. Studies on corn rust. Phytopath. 12: 89-97. Feb. 1922. 7 


(Not cited): 8d 
Maneval, W. E. Germination of telios ores of rusts at Columbia, 
Missouri. Phytopath. 12: 471-400. Oct. 1922. 


Root and stalk rots caused by various organisms 


It is very difficult to distinguish between root and stalk rots caused by 
species of Fusarium or Gibberella and similar diseases caused by Diplodia or other — 
organisms. The following summary pertains particularly, however, to rots caused by 
Gibdberella and Fusarium. These diseases were reported from practically all states 
in the eastern part of the country and locally in Montena and Idaho. The losses 
are extremely difficult to estimate with any degree of accuracy, on account of the 
confusion with other troubles and because of the difficulty in distinguishing dis-— 
eased plants. The following comments from collaboritors emphasize the difficulty 
in estimating losses. 


Kentucky: There is nothing on which losses from root rot can be based. We 
need more information in regard to the nature of the disease before 


a . 
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estimating losses. So-called root rot losses are mostly overcome 
by soil treatment and plenty of moisture. All corn plants have 
numerous root rots and the extent of injury is dependent on soil 
fertility, moisture, etc. (Valleau). 


Mississippi: It is difficult to estimate with any degree of accuracy 
the percentage of injury due to root rot, since other factors such 
as unfavorable soil conditions, bud worms, etc-, complicate the 
percentage of loss in poor stands, lessened yields and the like. 
It is also practically impossible to distinguish infected stalks 
from healthy ones unless the plants are pulled up and the stalks 
split open. In other words, it appears under our conditions that 
slightly infected or moderately diseased stalks reveal about the 
same degree of vigor as healthy plants. (Neal). 


Ohio: This disease is so closely interwoven with Diplodia that it is very 
difficult to differentiate the actual loss occasioned by each. 
( Thomas). 


The following comments give information concerning the importance of the 
disease in the various states. 


Delaware: Very important. Affected crowns and nodes. (Adams). 


Maryland: Very prevalent in southern counties of the Eastern Shore this 
yeare, I have seen several fields in which 25-75% of the plants were 
infected. (Jehle). | 


New Jersey: Quite important. Generally distributed over the state but 
more severe in the southern part. (Dept. Pl. Path.) 


Pennsylvania: Coming to be recognized as an important trouble on corn. 
Probably worse in the southeastern part of the state. (Thurston and 
Orton) 


West Virginia: General, but resulting damage apparently not great, due to 
excellent growing season. (Giddings and Sherwood). 


South Carolina: Cultures made last spring from seed corn showed some of 
these fungi but its importance in this state is not clear. Some 
varieties on test at the Station showed a certain amount of broken 
shanks but little other evidence of infection. (Iudwig}. 


Florida: On May 6 practically every plant in a 35-acre field was yellow 
and the margins of many leaves were drying out and brown. The owner 
applied nitrate of soda to 40 acres at the rate of 150 pounds per 
acre, in addition to other fertilizers. On August 41, counts were 
made on both the fertilized and unfertilized land- Where no nitrate 
of soda was used, 36% of the stalks were barren while only 18% were 
sterile where nitrate was used. (W. B. Tisdale). 


Ohio: Less than last year. General but worse in southern and southeastern 
portion of the state. (Thomas) 
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Illinois: Present in serious qianbitiéa. Loss this ycar may be as much as 
%. (Tehon). : | | 
Hanesota: Local infections in southern part of the State. (Sect. Plant 
Patn. 


fowa: Of slight prevalence and doubtful importance. (Melhus). 
Missouri: Damage varies from slight to severe. (Meneval). 


Kansas: Present in all fields. The actual damage or injury which occurred 
this year is problematical on. account of the drouth of August. 
(Melchers). 


The following comments concern the value of seed selection and varietal 
susceptibility: a 


Connecticut: Seem to be worse on some of Jones' crossed varieties. 
(Clinton). 


Delaware: Seed selection by germination has effectively culled out seed 
ears carrying disease, giving increased yields of 2-25 bushels per 
acre. (Adams). 


Maryland: One yellow variety showed marked resistance. This has been 
selected for type for many years.. Sixty tests for control by seed 
selection were made this year with an average gain in yield of about 
10%. (Temple and Jehle). 


New Jersey: Plantings of tested seed gave reduction in infection. (Dept. 
Plant Path.) 


Virginia: Seed selection has been beneficial. (Fromme). 


Ijilinois: The yearly increased average of disease-free seed tending to 
reduce the disease. (Tehon). 


Ear rots: caused by Fusarium spp. 


Rotting of the ears associated with Fusaria.is perhaps another manifesta- 
tion of root and stalk disease, but for various reasons it seems best to report 
this trouble separately. 


Maine: We occasionally see a case of Fusarium ear rot but Fusarium poae 
(Peck) Wr. is the only species that we have isolated from corn, 
mostly sweet corn. (W. J. Morse). 


New York; At Mattituck, Long Island, 2100 ears of Iucets Favorite were 
examined in September. Of the large ears 24.3% had tip infection and 
5.4% butt infection. Of these infected ears 95% were infected with 
Fusarium moniliforme and 5% with Gibberella saubinetii. (Kirby). 


New Jersey: General but severe in the southern part of the state. Plant— 
ings of tested seed showed a reduction of infected stalks amounting 
to as much as 50%. (Dept. Plant Path.) 
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Pennsylvania: Present and doing considerable dumage. (Thurston). 


Delaware: Kernel rot with Fusarium moniliforme very prevalent and most 
destructive with ears infested with corn ear worms. (Adams). 


West Virginia: Observed generally but worse in valleys. (Giddings and 
Sherwood). 


Kentucky: Fusarium moniliforme causes kernel injury, especially on injured 
ears. Gibberella saubinetii seems to be most important as a cause of 
ear rot each year. (Valleau). 


Mississippi: All of our seed corn shows a high percentage of Fusarium 
moniliforme. (Neal). 


Louisiana: Seventy-five to 85% of the kernels show infection by Fusaria 
but the loss does not seem to be heavy in proportion. (Edgerton). 


Indiana: Very slight damage this year from ear rot. No corn ear 
Worms « (Hoffer). 


Iowa: Moldy ear my general. One percent estimated loss in the 

state. (Melhus). 

Kansas: Fusarium moniliforme very prominent. Occurs on practically 
every ear. (Melchers). 


Recent literature: 


Adams, J. F. and T. F. Manns. The corn ear worm and kernel rot of corn. 
Phytopath. 12: 25-26. Jan. 1922. 


Dry rot or ear mold caused by Diplodia zeae (Schw.) lev. 


As a result of the prevalence of Biplodia infection on corn in 1921 through- 
out the greater portion of the corn belt, a large percentage of seed corn con- 
tained diseased kernels with tne rasult that a number of states this year, par- 
ticularly Ohio and Iowa, report seedling blights and root rots of corn due to 
Diplodia. The attack of the ears of this year's crop by Diplodia was in general 
much less severe than last year. The disease was reported to the Survey from 
Connecticut, New York, New Jersey, Delaware, Maryland, West Virginia, Virginia, 
Kentucky, Mississippi, Louisiana, Arkansas, Ohio, Indiana, Wisconsin, Iowa, and 
Kansas. From Delawarc, Adams reports much more of this disease than last year and 
states that it was the most serious corn trouble of 1922. In that state it ap- 
peared ~ore pr2valent in fields where corn had been topped, and by count as high 
as 9% infection was found in some fields. In Ohio, Thomas reported that the 
weather of August and September was unfavorable for the spread of Diplodia, and 
for this reason it is believed that seed corn will carry comparatively little of 
the fungus. The greatest loss in that state occurred through the planting of in- 
fected seed. Estimates of loss are as follows: New Jersey, -6%; Maryland, 1%; 
Ohio, 3-5%; Indiana, 3-5%; Iowa, 3%; Louisiana, 5-10%; Arkansus, trace, and Kansas 
trace. 
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Valleau in Kentucky noted very marked differences in the number of cars 
affected in Selfed lines. Some lines appeared-entirely free while others were 
nearly eliminated by car rot. ? 

The relation of dry rot to rainfall and temperature as well as other fi.cts 
ee eS the disease are brought out by Melhus and Durrell (1) in Iowa cireu- 
lar 70. 


References. 
(Cited) : | 
(1) Molhus, I, E. Dry rot of corn. Iowa Agr. Exp. Sta. Cire. 78. 
April 1922. 


(Not cited); 
Johann, Helen, James G. Dickson and Grace Wineland. Relation cf en- 
vironment to infection of corn seedlings by Diplodia zeae (Schw.) 
lév. .( Abstract), Phytopath. 13: 52-53. Jan. 1923. 


Bacterial wilt caused by Aplanobacter stewartii (EFS) MeCul- 


Reports of bacterial wilt were received during the year .from New York, 
Maryland, Virginia, Ohio, Indiana, [llinois, Missouri, Kansas, North Dakota, and 4 
Mississippi- It was reported most commonly from Virginia ard lVaryland westward al 
to Illinois, in the sweet corn canning sections. The disease is»particularly one 
affecting sweet corn although field corn varieties are sometimes attacked. All 
of the collaborators reporting on varietal susceptibility mention that the Golden | 
Bantam is most effected, while other sweet corn varieties, like Stowell's | 
Evergreen or Country Gentleman, are not so badly attacked. One and a half percent | 
reduction in yield of sweet corn is reported in WVaryland, and 1 to 5 percent in : 
Vitginie | Two cases in Illinois were noted where 25% loss occurred while in 
Virginia a case of 90%. infection was observed, and in Maryland 50 to 60%. Dates 
of first appearance were as follows: Virginia, June 16; Ohio, June; North Dakota, 
July 25; Maryland, July; New York, September .- 

According to North Dakota collaborators the disease is a comparatively new 
one for the state, and was observed in only a few fields this season. 


Brown spot caused by Physoderma zeae-maydis Shaw 

Although. brown spot 6ccurred as far north as Ohio, Indiana, Illinois, 
Missouri and Kansas, it was of importance only in parts of the Gulf and South At- 
lantic States. In South Carolina about 1% reduction in yield was estimated and 
in Alabama «5%, Mississippi a trace, Louisiana 1-2, and Arkansas a trace. . 

The dates of first appearance reported are: May, Arkansas; June 205, dekh Me 
College, Mississippi; June, Sanford, Florida; July 15, Clemson College, Souch i 
Carolina; July, Ohio. 

In Florida the statement is made that the disease was more serious in the 
northern and northwestern portions of ‘the state. 
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Mosaic 


During 1922 mosaic on corn was reported to the Survey only from Arkansas 


by H. R. Rosen. The following is an abstract of a recent paper presented by Rosen 


at the 
Society 


causing 


Atlanta meeting of the southern branch of the American Phytopathological 
, February 20-22, 1922. (Phytopath. 12: 252. May 1922). 


"Mosaic disease of corn has been noted for two successive 
years in northeast Arkansas. Comparatively few plants were found 
attacked and of these only a small number were so seriously affected 
as to influence the production of normal ears. Badly diseased plants 
are very much stunted, due principally to a shortening of upper inter- 
nodes, possess chlorotic spots and stripes in great profusion, and 
contain a compact group of shortened leaf-blades, presenting a rosette 
appearance, at the top of the plant. Such plants produce abortive 
ears only. Present observations indicate that under Arkansas condi- 
tions the disease is not as serious or as common as in the Hawaiian 
Islands." 


Bacterial stalk rots 


In a recent paper (1) H. R. Rosen has described and named the organism — 
stalk rot of corn in Arkansas and certain other states. He has given it 


the name Bacterium dissolvens Rosen. The following report conceming l9ce devel- 


opments 


North D 
as the 


was submitted to the Survey by Rosen on December 135, 1922: 


"Specimens of this disease have been received this year from 
several localities in Illinois and in Arkansas, with reports that 
about one or two percent of the corn had been found with this dis-— 
easew Diseased material from other states which had been suspected 
as being of bacterial origin, when carefully examined proved to be 
due to agents other than bacteria. Recent studies conducted by the 
Writer at the University of Illinois indicate that air temperature 
is an important factor in the inception and development of this dis- 
ease and that this malady is to be looked for only in the warmer . 
Sections of the country. 

"The very thorexzgh destruction of attacked tissues, as I have 
previously described (Phytcopath. 11: 74-79- 1921), was again evident 
and serves as a good distinguishing characters The disease in Arkansas 
has not been as serious during the last two years as it had been in 
1920, doubtless due to the lack of precipitation. I wish to call at- 
tention to the fact that Dowson, in East Africa, has described a 
bacterial disease of field corn, which, judging from his brief account, 
anpears to be very similar to the Arkansas disease." 


Bacterial stalk rots have also been reported during the past year from Ohio, 


ajota and Arizona. It is uncertain as to whether or not these are the same 
Arkansas disease. The reports follow: 


Ohio: A more general distribution of bacterial disease of corn Seems to 
occur this year. <A limited number of cases were found during both 
seasons of 1920 and 1921. The causal organism is as yet undetermined. 
(Dept. of Botany, July 1, 1922). 
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North Dakota: A bacterial rot of field corn has been noticed for the first 
time in such Quantity as this year. In the Fargo region, and also in 
many separate fields near Dickinson, the trouble I noticed was con- 
Sspicuous and hed attacked about 2% of the plants. The plants appear 
yeilow, and the stalk dwarfed, rotted with a soft rot which extends 
from near the ground line to include the undeveloped tassel. (Weniger). 

Arizona: The two plants sent in from Maricopa County by D. C. George show 
a bacterial stem and root rot corresponding to the description pub- 
lished by Rosen in an Arkansas Exp. Sta. Bul. George states that 
only an occasional plant shows the disease. (J. G. Brown, Aug. a7. 

Reference 


(1) Rosen, H. R, The bacterial pathogen of corn stalk rot. Phytopath. 12: 
497-499. Oct. 1922. 


leaf blight caused by Helminthosporium turcicum Pass. 


Connecticut, New Jersey, Delaware and Florida reported leaf blight during 
gee. In Connecticut it was epidemic and was the worst corn disease of the year, 
Causing an estimated loss of about 2%, according to G. P. Clinton. It was also 
important in New Jersey and Delaware. The heavy rains of June and July are thought — 
to be responsible for the unusual outbreak of this disease in the No*th Atlantic 
coast states. The following statement by W. D. Valleay of Kentucky is of interest 
in this connection: 


"Some time ago in one of the Survey reports, there was a re- 
quest made for information on the Helminthosporium leaf disease 
of corn. I have nothing to report with regard to damage under 
field conditions as it apparently caused little this year, but 
the past summer I made some further detailed studies of seed in- 
fection in corn and determined that Helminthosporium sp. was car= 
ried in some seeds of 13 out of 15 ears studied. I have also 
very strong evidence that it has been present in numerous other 
ears that I have studied during the past three years, but I have 
never up to this time positively identified the organism as 
Helminthosporium, as under the previous conditions it did not 
fruit. However, it is generally the organism which causes the 
coal black spots or streaks in the seed coats of corn when they 
are grown either on sterile sand or in soil. If the plant is 
left in sand until death oceuvrs, and then is allowed to remain 
in a few days longer, the organism, if present, will usually 
fruit abundantly on the seed coats, and if it has caused the 
death of the plant, may also fruit on the stem, between the 
cotyledonary node and the first node. To what extent it is the 
cause of the slight amount of seedling blight which occurs under 
field conditions, I am unable to state." 


240 
CORN - RICE - Miscellaneous 


Miscellaneous diseases. 


anthracnose caused by Colletotrichum graminicolum (Ces-) Vils- More 
abundant than usual in Connecticut, not a serious trouble, however. Reported 
first July 14 from Milford. 

Purple sheath spot as described by Durrell (Phytopath. 10: 54-55. Jan- 
1920) reperted from Connecticut, Arkansas, North Dakota and Kansas. In North 
Dakota it seemed more conspicuous in some varieties and selections than others, 
according to Weniger. ; 

Leaf spots, cause undetermined, were reported from South Caroline and 
Michigan. ; 

Yellow speck, cause unknown - very common and doing some injury to the 
leaves of corn in Connecticut, also collected in Pennsylvania. 

Blackened cob caused by Cladosporium sp. = reported on imperfectly fer- 
tilized or cured ears in Connecticut. 
3 Black mold caused by Aspergillus niger Van TiegheMe Quite prevalent in 
Texas, according to Taubenhaus. 


Reference: 


Weston, ‘Im. H. Jr. The production of conidia at night in species of 
Sclerospora. (Abstract) Phytopath. 12: 34. Jan. 1923. 


@dapted from map by 
O. E. Baker (A graphic summary 
of American agriculture. U. S. 
Dept. agr. Yearbook 1921: 407-506. 
Tobacco, rice, flax and hemp 
acreage, 1919, p. 446). 


Fig. 34. Rice-growing areas of the United States. 


Straighthead (non-parasitic) was reported from South Carolina ~ "{Beaufort 
County); important in restricted areas. Same grower who reported injury last 
year reported it again this year ~- this time on land recently rested." (Ludwig); 
Louisiana ~ "Very common; worst in southwestern part" (Edgerton); "(Brazoria and 
Jefferson Counties); prevalent, loss 5% (Taubenhaus); and Arkansas - "Scattered; 
50% of fields in state infested, some fields badly injured (40%); total loss 
2%" .(Elliott). 3 

Blast caused by Piricularia oryzae Br. & Cave ~ South Carolina (one case 
of slight damage in Beaufort County somewhat doubtfully placed here -— Iudwig); 
Louisiana (common, 1 to 2% loss - Edgerton); Texas (trace ~ Taubenhaus): Arkansas 
(of no economic importance, trace - Zlliott). 
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Foot rot caused by Rhizoctonia sp. — Arkansas (severe in some fields; 
1% loss; farmers say it becomes severe in some fields after a few years, reduc-— 
ing the yields 50 to 50% at times, or more — Elliott). 


Recent literature on diseases of rice: 


scierotium sp- 
Braganca Pereira, E. de. Sclerotium disease of rice. Philipp. Agr. 10: 
331-345. Feb. 1922. 
Thompstone, BE. and A. M. Sawyer. The "gwabo" disease of paddy. 
Bul» Depts.dere,.BurmatO20.. No. 16. l2.p. 1922, 


Helminthosrorium sp. 
Nisikado, Y. and Miyake, C. Studies in the Helminthosporiose of the 
rice-plant. Ber. Ohara Inst. landw. Forsch. 2: 134-195. 
pls. 5-9- W922. 
Ocfemia, G. 0. Helminthosporium disease of rice. (Abstract) 
Phytopath. 14: 53. Jan. 1924. 
Experimental work on disease formerly calied "Sesame spot 
disease of rice," caused by Helminthosporium oryzae Breda de Haan. 
Sundareman, S. Helminthosporium disease of rice. Bul. Agr. Res. Inst. 
Pusa 120... 7 pet) dgee. 
Fungus is a weak parasite under normal conditions; and disease 
unimportant. 


Miscellaneous 
Shaw, F. J. P. A diseased condition of rice. Agr. Jour. India 
17: 152-154- Mar. 192e.- 

A diseased condition of paddy, somewhat resembling straight- 
head, has teen shown to be dependent upon a deficiency in the 
supply of oxygen to the roots» 

Tisdale, ¥. H. Seedling blight and stack-burn of rice and the : 
hot-water treatment. U. S$. Dept. Agr. Bul- 116: 1-11. nov. 1922.” 

Due to various fungi; most promising method of control is the 

development of resistant strains and varieties. 
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Rust caused by Melampsora lini (Pers.) Desm. 


The accompanying map (Fig. 45) indicates the distribution of flax rust, as 
far as it can be determined from available data. 

In 1922 flax rust was reported from Wisconsin, Minnesota, North Dakota, A 
Ontario, Prinee Edward Island, and Saskatchewan. The losses caused were estimated — 
in Wisconsin and Minnesota at a trace, and in North Dakota at 1%. The disease was © 
severe in some fields in North Dakota, but a long period of dry weather prevented 
it from becoming generally serious, according to Brentzel. In ‘Wisconsin the dis- 
ease was said to be very late in developing, and Brentzel states that it appeared 
somewhat later than usual in North Dakota also. The dates and places of first ob- — 
servation reported are: July 7, Goodhue, Minnesota; July 10, Fargo, North Dakota; 
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FLAX — rust 
North Dakota; July 28, Madison, Wisconsin. 


*Prince Edward Island, Ontario, Saskatch- 
Wan, Manitoba, Alberta. 
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*: Counties from which rust has deen reported on cultivated flax to the 
Plant Disease Survey, 1904-1922. 

R; Reported on cultivated flax to the Plant Disease Survey, locality not 
given. 

A: On Linum usitatissimum,(J. C. Arthur, N. Am. Fl. 7*: 101-102. 1907) 

(A): On Linum spp.(Arthur), 1. c.) 

+: On Linum spp., counties (Patterson, Diehl, & Cash, U- 5. D. A. Cire. 
195- 1922). | 

*: Dominion Plant Disease Survey Annual Reports 
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Fig. 35. Distribution of flax rust in the United states and in Canada. 
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: In Minnesota the variety NDR #114 is said to be susceptible to rust, 

: While Minnesota 25 is resistant, and "Argentina" immane. Brentzel reports that 
_ “Many varieties show rust infection, including many that are resistant to wilt." 
F The following report hes been supplied by H. D. Barker: 


"Flax rust was reported July 7 from Goodhue County, Minnesota. 
Following this date it was reported from several other localities 
in the state. For the first time in the history of the Plant Dis- 
ease Survey, flax rust Was general throughout Minnesota. Usually 
the disease occurs quite commpnly in the Red River Valley, but out- 
Side of this limited section near the border of Minnesota and North 
Dakota extending into the northeast corner of South Dakota, it has 
not, at least since I have been working on flax rust, been found to 
Occur very abundantly. This year, however, it was general through- 
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out the state wherever flax was grown. In a great miny fields in widely 
different sections o€ the state it appeared in epidemic form. “in yvseme 
fields in Which oa occurred quite early, much damage was done to the 
plants - 4 nuriver of them appeared to, be stunted or killed outright by 
the rugct where tt tceame severc. 

"On a survey trip through North Dakota rust was found’ to,be quite 
heavy around Fargo, extending westward throughout the state as far as 
Mandan. In the region of Mandan it was, however, not so severe as it 
Was in the mors humid castern section, although it secmed to be ouite 
gonerally distributed. These reports were made for the most part on seed 
flax types. All of the fibre varieties which were notcd in the state 
wore rusted. The damage done to fibre flax is probably greater than that 
occurring on seed flax, since the rust damages. the quality of the fibre 
produced. On’ the seed flax, unlessit appears in epidemic form, causing 
such damage as is noted above, it probably does not cause severe injury. 
Most of the sced flax types showed varying a susceptibility. 
Winona, Minnesota No. toe: which is also resistant to wilt, and Primost, 
Minnesota No. 25, were both highly resistant. The only entirely immune 
varicty found was Argentine, a large-—boiled seed flax. 4 
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. large number 
of varicties of both secd and fibre flaxes have been tested for resist— 
ance at stations. in Minnesota and in North Dakota. Ali of thése, with 
the exception noted, showed varying degrees of susceptibility." 
(February 3, 1923). 


ey AA a ( ee édapted from maps in 
PSE RR 1," Baker,” Uy, ene 

graphic summary of American 
agriculture. U. 5S. Dept. Agre® 
Yearbook 1921: 407- 506. 
(Tobacco, rice, flax, and 
hemp acreage, 1919, De AAb). 

oe) PENCH ~-Veres 4 ae 
Q. E. Bakers Geography of 
the world's agricultures Con-— 
tribution from U. S. Depts 
Agr. Office of Farm Manage- 
mente 1917 (World acreage in 


flax, pe 57). 


Fig. 36. Plex-growing areas in the United Stutest and in Canada® 
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Wilt caused by Fuscrium lini Bolley 


The distribution and importance of flax wilt are indicated in the follow- 
ing comments of collaborators 


Wisconsin: Wo flax diseases have been seen or reported outside of our 
pathological garden where a small amount of wilt was found. (Vaughan). 
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FLAX - Wilt, Canker, New diseases 


Minnesota: General. Slightly less than last year, same as usual. Seventy-five 
percent of the fields in state affected, 50% in some fields. Reduction in 
yield 5%. (Sect. Plant Path.) 

Towa: Not important. (Melhus). 

North Dakota: Less than usual, less than last year. General on old lands, par-— 
ticularly in the eastern part of state. Light infection except in certain 
fields. In some late sown fields the crop was almost a total loss. Jight- 
ness of infection probably due to weather conditions and stage of 
maturity. (Brentzel). 

South Dakyia: Uniaportant, trace. Some local damage. Occasionally on old 
ground with strains not wilt resistant. (Evans). 
saskatchewan: Not general. Very severe in some fields in the southern part of 
the province. (W. P. Fraser, in Survey of the prevalance of plant diseases 

in the Dominion of Canada, 1922). 


According to Jones and Tisdale (1), the minimum scil temperature for the 
levelopment of this disease is about 14°C. (57-°F.), the maximum 38°C. (100, 77 Raa 
and the optimum about 24° to 28°C. (75.2° to 62.-A°F.) They state also that the 
usual midsummer temperature in North Dakota corresponds closely to the optimum for 
flax wilt. In this connection it is worth noting that the average July air temper— 
ature in both North Dakota and Minnesota in 1922 were below the normal for the month, 
and also below the average for July 1922. (Table 75). 


Table 76. Comparison of normal July temperatures in North Dakota and Minne- 
ota with the averages for 1921 and 1922. 


: July temperatures (°F) 
State . < s 


—___: Normal _: Average 1$2l__: Average 1922 


. 
* 


North Dakota PHEW aa Mea Prous) ele ens 515: 
Minnesota Ws: Pemecicibiny e- * ees 


siterature cited: 
(i)? Jones, I. R. and W. B. Tisdale. ‘The influence'‘of soil temperatures upon ° 


the development of flax wilt. Phytopath. 12: 409-414. Sept. 192e. 


Heat canker (non-parasitic) 


Heat canker was apparently of slight importance in 1922. It was reported 
from Minnesota and North and South Dakota. i 


teference: Reddy, C. S. & Brentzel, W. E, Investigations of heat canker of flax. 
U. S. Dept. Agr. Bul. 1120. 1-18. Oct. 1922. 


New diseases 


A new disease (1) of flax, similar to if not identical with one called 
'pasmo" in South America, caused by PhyteteeneTlinicola Speg-, has been observed to _ 
a limited extent in North Dakota for the past four years, and during the past 
season was found on fiber flax in Michigan. Artificial inoculations indicate that 
larieties differ considerably in susceptibility to this disease. 

“wnother new disease, apparently caused by a species of Rhizoctonia, has been 
listinguished in eastern North Dakota (2). In the fields in which it occurred, 
practically every flax plant in somewhat definitely limited areas of varying 
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Size was infected. The disease is destructive where it has been observed. In— 
oculation experiments reproduced the disease on flax but not on sther plants. 
Minimum, optimum, and mosimum growth temperatures in culture have been found to 
be about 13, 26, ond 55°C .,- respectively- 


Literature 
(Cited): 
el, W. HE. A:disease of flex not previously reported in the 
United States. (Abstract). Phytopath. 13: 53-54. Jan. 1923. 
(2) Bisease of flax cuuscd by a species of Rhizoctonia. 
(abstract). Phytopath. 13: 53. Jan. 1923. 


SORGHUM 


Covered kernel smut cuused by Sphacelotheea sorghi (Link) Clinton 


Covered kernel smut was reported fromW isconsin, Kanscs, Texas, Colorado, 
and Arizona during 1922. In Kansas, according to Melchers, it was common in fields 
Where seed treatment was not practiced, the percentage of heads destroyed riainging — 
from a trace to 50%, depending on the varicty ard conditions at planting time. 
The disease was prevalent in that state and also in Texas and Arizona. Varietal 
resistance is reported on from Wisconsin as follows: 


"Northern amber strains apparently free from smut- Iowa amber 
showed considerable. Orange Cane usuully smuatted. Local varicties 
mostly grown, hence little lost. Formalin treatment clcaned out smut 
on Iowa Secd." (Vaughan). 


Control studies being conducted in Kansas are summurized below by Melchers: 


"Extensive studies are being mude of the various treatments for the 
control of sorghum-kernel smut. Sprghum-sm:t treatment plats are located 
in 15 different counties in Kansas. Some of these fungicides are: 
Chlorophol, 8eed-O0-San, and the Corona mercuric bichloride products. Sim=— 
ilar studies are, Dcing made on.oat smut." 


Other dissasces 


Loose kernel smui c.uscd by Spheectothce. cruenta (Kuhn) Potter - Reported 
by Taubenhaus from Texas as prevalent. 

Heed smt cuused by Sorosporium reilianum (Kuhn) MeAlp. Reported from 
Minnesota (very serious in Waconia section where most of sarghum in state is grownj 
Kensas (not common, but occurring occasionally on Red Amber, « variety which scems 
to be most susceptible. Soils once infested sccm to perpetuate the diseaso from ; 
season to scason ~ Mclchers), and Arizona (very rare, one head collected nexur 
St. Johns). cei 

Blight caused by Bacillus sorghi Burr. was reported in Louisiana (common as” 
usual), arkanses (rather common everywhere, 1-2% reduction in yiclda), Wisconsin 
(noticcable in all fields, espccially all during scedling st.gc. Tho plants seem 
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ALFALFA - Leaf spot 


to recover, of minor importance), Iowa (not important), and Kansas. 
Regarding this and similar diseuses of sorghum, L. E. Mclchers writes as 
follows: 


"This spot which has been thought to be caused chiefly by Bacillus 
sorghi is extremely common on most varieties of sorghum. Causes most 
injury on Sudan grass. Other varicties not materially injured. ‘There 
are apparently other factors'than B- sorghi concerned in the spotting 
of sorghum.” 


& decay of the stalk of sSorghums was noticed this season in Kansas and 
reported by Melchers as follows: 


"A Similar trouble has becn noticed other seasons in the western 
part of the state. Cultural studies have given a species of Fusarium. 
No inoculation work has been done to prove the pathogenicity of the 
organism obtained. So far this trouble has not been common." 


Anthracnose caused by Colletotrichum sp. Noticed on the lower leaves in a 


small patch of broom corn at Morgantown, West Virginia, by John L. Sheldon. 


Recent literature 


Kulkarni, G. S. Conditions influencing the distribution of grain smut 
(Sphacelotheca sorghi) of jowar (sorghum) in India. Agr. Jour. 
India 17: 159-162. War. 1922. 

Rumbold, Caroline and E. K. Tisdale. Phoma insidiosa on sorghum. 
Phytopath. 11: 513-514. Dec. 1921. 


DISEASES OF FORAGE CROPS 
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Ieaf spot caused by Pseudopeziza medicaginis (Lib.) Sacc. 


Vermont, New York, New Jersey, and Pennsylvania report more leaf spot than 
average this year, while in the other 19 states that heave reported the disease it 
was prevalent in about the usual or slightly less than usual amounts, 

That it did some damage due to the shedding of the leaves is shown by the 
following estimates of losses: ‘Vermont, 2-5% loss; Illinois, 5%; Iowa, 5%; and 
Missouri, 70% of the foliage destroyed in one case- The following are the dates 
of first appearance, according to collaborators: 


en/ 


states 


Two interesting notes on control measures were reported. In New York one 

farmer dusted his alfalfa with sulphur and reported mich greener foliage, while in 
Wisconsin R. £. Vaughan reported the disease as not serious where ample amounts of 
lime have been used in the preparation of the soil. g 
| Hardigan alfalfa is described from Michigan (Mich. Sta. Quart. Bul. A: 74-75, 
1922) aS a new, hardy, disease-resisting variety developed at the experiment sta— 
tion as a result of 16 years breeding work. When leaf spot defoliated alfalfa in 
1914 this strain was able to reset leaves on its stem and produce seed, whereas 

other strains sent up new growth from the roots and produced only vegetative growth. 


Rust caused by Uromyces striatus Schrost. = (Uromyees medicaginis Pass.) 


Fig. 37. Occurrence of Uromyces striatus (U. medicaginis) in the United aa 
(*N. am. Pl. 73: 256-257. apr. 15, 1912) oe 


ALFALFA — leaf spot, Yellow leaf blotch, Rust 


April 1] - - = Virginia June 29 - - — Minnesota 
May 15 -.+'-°= Missouri) - June (late) ~ Ohio 

May 24 - ~ - - Delaware July 7 - — - Connecticut. 
June 15 - ~ - Vermont July 16 - - - Mississippi 
June 17 - ~ += North Dakota July 21 - - - Indiana 


June i8 - -— — Pennsyivania 
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Uromyces medicaginis on Medicago sativa L. according to J. C. Arthur* 
" " " " " : t? "past Survey repor bs 


ii v uv nv hi i id S, 2c tt tt > 
" " " Médicago lupulina L. tt "J. CO. Anthur 
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The accompanying map shows the states from which alfalfa rust has been re- 
ported. It will be noted that during 1922 the states of Pennsylvania, Illinois, 
and Missouri reported the disease to the Survey for the first time. In Indiana 
this year it occurred in much greater amounts than usual in the central and nor- 
thern parts of the state, where E. B. Mains found it very abundant in the fall and 
considered it as especially bad in 1922. In Missouri it was unusually abundant on 
the farm crops plots at the University of Columbia, and from Kansas, Melchers re- 
ported that the outbreak was the most severe one that has ever been noticed. Con- 
siderable loss was reported from Louisiana, in which state the disease is usually 
prominent, and in Arkansas considerable damage resulted from the shedding of leaves. 


Yellow leaf blotch caused by Pyrenopeziza medicaginis Fekl.e 


This disease was reported during 1922 only from New York, Wisconsin, Idaho, 
and Washington. Idaho is the only state reporting it as being the cause of any par- 
ticular damage and, even in that state, the losses were not appreciable. 


Other diseases 


Anthracnose caused by UOlletutrichum tritoli1 Bain. ~Less anthracnose than 
last year was reported from Arkansas but it was of greater prevalence than during 
the average season in that state, being severe in the early spring and causing an 
estimate in loss of about 5%, according to Elliott. From Mississippi it was re- 
ported in 1922 by D. C. Neal as follows: "The disease is very serious and in many 
fields the percentage of infection is high. The trouble is also complicated with 
other factors, such as girdle, hopper injury, and perhaps other fungi. The an- 
thracnose fungus, however, is constantly present." 

Bacterial blight caused by Bacterium medicaginis Sackett.- Reported from the 
southern irrigated sections of Idaho by C. %. Hungerford. Itwas prevalent in 
about the same amounts as usual and was not very serious. 

Downy mildew caused by Peronospora trifoliorum de Bary ~— Buring 1922 downy 
mildew was reported from New York, South Carolina (unimportant), Yisconsin (seen in 
many ficlds but doing little damage), Minnesota (one report of light infection), 
Missouri, Kansas (quite common on first crop but no particular injury; favored by 
wet spring), Colorado, Arizona, Idaho (found in irrigated section for the most 
part), and Washington. 

Root rot caused by Sclerotinia trifoliorum Eriks. -— Virginia, Idaho and 
Oregon report this root rot during 1922. The Canadian Plant Diseuse Survey re- 
ports the occurrence of the disease in British Columbia, but no new infected areas 
were determined. Only slight amounts were recorded in Virginia and Idaho, but in 
Oregon it was reported by Barss as serious in the southern part of the state and in 
Malheur County; serious damage was done in some fields.in the early spring. Barss 
Writes: "Estimated damage in Josephine County last spring was 5%; average on 4000 
acres of clover and alfalfa in Malheur County is reported as 50% by the county 
agent." (See also clover, page 253). 

Root rot caused by Ozonium omnivorum Shear + Texas and Arizona are the only 
states rcporting damage to alfalfa from this cause. In Texas it occurred especially 
in irrigated fields of the Rio Grande valley. 

Crown wart caused by Urophlyctis alfalfae Magn. - no reports of this dis- 
ease have been received from any of the states during the past year. The following 
publications have recently appeared: 
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Tine; J? <A note on the biology the "crovmesall" fungus of 
Proc. Cambridge Phil. soe. 20: 460 286% iy 1927 lucerne. 


Guyot. Notes de pathologie veg oe ais « «Bul. S0Gs Pathe eds France Bs 
132-146" Peb. 47923) 

Bottomley, A. M. Note on Urophlyctis alfalfae-on lucerne. Jour. Dept. 
agric- Union South Africa 4: 153-155, 1922. The disease caused 
by Urophiyctis alfalfae on lucerne- Jour. Dept. Agric. South 
africa A: 154-155, i922. - The disease caused by Urophlivctis alfalfae 
is describcd and its economic importance discussed in vicw of the 
restrictions recently imposed on the importation of lucerne seed into 


the Union.*-E. M. Doidge. 
. view! top or yellows cause undet. - reported from Montana, Idaho, and Wash» 
oeeeoh.. Montana: "Very prevalent’ in first crop*in some seetions. Cause of 


much uncasiness; seems to be combination of environmental conditions prevalent 
during spring and early summer which uncucstionably agzravated this trouble." H. M. 
Jennison. Idaho: "Fairly common; isolu.ted plants in fleld affected; evidently a 
non-—parasitic condition." -— C, ‘J. Hungerford, Idaho. In a recent bulletin from 
the U. S. Dept. of Agriculture (Oakley, R: A. and vate Lb. Westover. How to grow 
alfalfa. U. S. Dept. Agr- Farmers Bul- 1233: 1-25. Dec- 1922) Yellowing is listed 
as one of the most serious of all alfalfa trou in the country. . | 
Leaf spot causcd by Pleosphacrulina briosiana Pol.- Collaborators in Georgia, @ 


: 


ri 
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Missouri, and Kansas report this Jeaf spot. From Gcorgia, J. H. Miller’ reports as 
follows concerning the Ne ay specimens of which were determined by F. R.- Jones 
of Cotton, Truck and Forage Crop Disease Investigutions: “This diseasc has been 
reported from sevcral counties and has been most scrious in all alfalfa fields on 
the College of Agriculturc Farms. Its ravages were cqually as serious as with the 
Pscudopeziza leaf spot. Its uttacks were much-worse on the first two cuttings than @ 
on the present cutting; so repeated cutting and taking the crop off the field seems 


to be the only cffective means of control-" (August 1) 
leaf spot caused by Ascochyta medicaginis Bres. - reported from Missouri by 
Hopkins as follows: “About five specimens of this disease have been received, but 


it does not appeur to be doing any damage." 

Leaf spot cuuscd by Macrosporium sp- — reported only from Louisiana (abund- 
ant aS uSual in some cases cuusing severe (SEAL occ! spots as a rule following 
insect punctures - Edgcerton).cnd from Missouri (one report, loss slight - Mane cval). 

Leaf spot causcd by Cercospora medicaginis EB. & EB. -. traces of this disease 
were reported from Tcxas and Missouri. 


Violct root rot caused by Rhizoctonia medicaginis (DC. 2 Tle reported 


rom Iowa (more; Serious locally — ~ Melhus), _ and Kansas (apparently not any more 
BP alent than in other seesons. Most conspicuous in old ficlds along river valleyss} 
and creek bottoms - Mclchers). 


. Root rot, cause undct. -— an unknown root rot is reported by C. D. Learn 

trom Colorado as important, and from Idaho, C. W. Hungerford writes: "Reported 
from nearly every part of state where alfulfa is grown. It is tccoming more pvreva=" 
lent each ycar. A spccics of Fusarium has been quite constuntly isolated from dis— 
eased plants." 


Root knot caused by Hetunecera 2 radicicola (Greef) MU11. - reported from | 
Texas by Taubcnhaus who states that the varicty Hairy Pcruvian is highly resistant. || 
Dodder (Cuscuta spp.) - vopactee from Tcoxas, Washington and Arizona. 
Girdle (causs undct.) - the following paper on this discase has appeared 
during tho year: 
Brown, J. G. & Fredvurick Gibson. Some observations on alfalfa girdle. 
Phytopath. 12: 108-190. April. 1922. 
O_O 
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CLOVER 
Powdery mildew caused by Erysiphe sp. 


Probably the most geoeneites plant outbreak of the vear was that of powdery 
mildew of red cicver. In 1921 it appeared in unprecedented amounts in states in the 
northeastern quarter of the atakd eee but during 1922 it was much more ey dis- 
tributed and cccurred all over eastern United States from South to North and in 
eastern Canada. The accompanying map shows the geographical range of the disease. 
On the western limits it was reported only from the eastern parts od the Dakotas and 
Kansas. _Spparently, it did not extend beyond the line of the 100th _meridian. 


: - ——e—eo 
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O= Occurrence 1921. 
V= Occurrence 1922. 


Fige 38. 2 ee of amdoen aia of ne RG in ae eres States, as 
reported by collaborators of the Plant Disease Survey, 1921 and 1922. 


it appeared first in the southern states early in April and then as the crop 
developed, was reported farther northward appearing in the northern states during 
June. Whether or not this progression from south to north indicates spread in the 
Same direction is uncertain. It is more probable that the fungus was well distrib- 
uted and made its first appearance in the various places at the time when weather 
conditions favored. However, considerable spread undoubtedly took place during the 
year- 4& number of collaborctors mention the sppearance of the mildew in a portion 
of a state, with subsequent appearance in other tariz, 

The reasons for the unusual outbreak of this disease during the past two 
years is still somewhat in doubt. It may be that veculiar climatic conditions have 
favored the unusual development and spread of a native powdery mildew. On the other 
hand, there are good’ reasons to suppose, perticularly on account of the conspicuous 
Character of the mildew, its apparent invasion of new localities, and because 
of the fact that our native clovers are suscertible, whereas Eurcpean ones 


ee 


251 
CLOVER ~ Powdery mildew 


are resistant, that we have to deal with an introduced parasite which has found 
conditions especially favorable in the United States. 

etatements concerning the losses and conditions in the individual states 
have already been made available (1 and 2). For the most part the actual loss 
was probably not large, but undoubtedly there was considerable reduction in 
yieid in many fields on account of stunting of plants and shattering of leaves. 
Considerable alarm was manifested by farmers in many localities on account of 
possible injury to stock thet was fed mildewed clover hay. However, no actual 
cases of stock poisoning from this cause were found and feeding experiments con— 
ducted with horses, cuttle, sheep and swine at the Tennesseee Experiment Station 
resulted in no harmful effects. 


Dates of first appearance of powdery mildew, 1922. 


April LOW. Diss Louletena dune] ..+..«2«». Union Center, Wise 
april 2.----+. Fayetteville, Ark. June 6 <ss«ss« Wayde Con, -ueee 

May. annie oe a, ROME June 7 »-+.-+-+.- Rice Co., Minn. 

Vay ll v.0- 4. Bedford wVa. | June 10 ....+es- Orange Co., N. ¥. 
Vey 2 exeeeeee SOUthern Indiana June 15 «.-+-.. E. Spartanburg, 3.C. 
May 10 «..---«» Poplar Bluff, Mo. June 15 -...-.. New Haven, Conn. 
June ¢ace-sses Delaware June 15 «..-.-- Doniphan Co., Kans. 


June 1 ....-... East Kingston, N. H. July Mearly) .. Vermont 


The correct name for this mildew still remains in doubt, since the peri- 
thecial stage does not seem to have been cellected during the past two years. 
fhe perfect stage of Erysiphe polygoni IC. has been collected on red clover in 
a number of the western states and in West Virginia and possibly other states in 
yecrs paste However, it is not unlikely that the present organism is another 
mildew or another strain of the seme species, 

American red cloversand the mammoth or sapling clover are the varieties 
t are most universally attacked. I+ was seen on alsike clover by collabora- 
s in New York, West Virginia, Pennsylvania and Wisconsin, but this host was 
ery slightly and only rarely infected. White clover was also found affected in 
t Virginia by John L. Sheldon. According to him it was not common near 
Morgantown, but often present, especially when near red clover. 
: The rellowing comment by John Monteith and the table oy E. B. Mains, giv— 
ing results of varietal tests at lafayette, Indiana, shows that the American red 
clovers at lafayette are susceptible, whereas those from Europe and Chile are 
immune or resistant: 


"There is marked resistance to mildew shown in the Eurcepean clovers 
as compared with our home grown stock. This hus been true in every 
one of Dr. Pieter’s plantings thet I have visited. This should not, 
however, be reported in a way that would give the impression that 
the foreign stock is therefore to be desired. Our home grown stock 
appears to be more resistant to anthracnose in some cases, is more 
hardy in northern sections and seems better able to stand the summer 
conditions farther south. So the factor of resistance to mildew is 
outweighed by other objections to their general usee" 
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Table 77- Susceptibility of clovers to powdery mildew, iafayette, Indiana, 
Oct. 12, 1922 (To be published in Proc. Inds Acad. Sci. 1922) by Dr. E. B. Mains. 


Opecies and variety fovie tral sad iaarioe of susceptibility (no. plants) 
:source of -:plants : : : “ 
ean :seed. sexamined : Heavy : Moderate : Slight ;: None 
Trifolium pratense 2019 S. Dakota ; 44 14 22 9 0 
i" " 2020 : Ohio AA 9 : 15 : 19 ze 
n - 1809 oN, Dakota g 2 U : fst. 3 
, . 2055 ; Chile j 17 D 5s ahaa: Touiece ne 
: : 1819 Italy i a ana 0 Scie ug 
i . France AA 0 0 15 : 29 


" u 43592 - England: ee ae 0 : oO : 10 


Trifolium , ; : : . : 
incarnatum 2054 : : 10 4 Ss ae 6) : €) 2a 
Trifolium hybridum 2047 : : ee Oo : BD caw & 22 cae 
Trifolium repens 48625 : Holland : ee 0 0 : Deco 8 
sd 1928 : Wisconsin : 10 : Oise 0 - Gc¢-s 38 
= . 912; Idaho : ape 3 ae 0 : 0 ee 
n mL UR ayg SF Rieland 1p eae xe F004: Biwdas opie dee ae 
Trifolium : : ¢ : ~ : 
, subterraneanum 51212 : : 10: O° # 0 : Gx jog.) 8 
Trifolium : ‘ ‘ P ‘ 
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Seed obtained from Dr. A. J. Pieters, Office of Forage Crop Investigations, 
U. S. Department of Agricultures Numbers are those used by tnat OfTice. 
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CIUVER — Rusts, Reot rots 
Rusts caused by Uromyces spp. 


Uromyces fallens (Desm.) Kern was reported on red clover from New England, 
Vest Virginia, Kentucky, south Carolina, Ohio, Indiana, Illinois, Missouri, Wis 
consin, Minnesota, North Dakota, Idaho, and from Alberta and Manitoba, Canada. 

The disease is not destructive, but the combination of rust and powdery mildew un- 
doubtediy caused some damage. In Kentucky, Valleau noted certain red clover plants 
on Octoover 4 that were heavily infected with rust, while neighboring plants were 
entircly free. From Idaho, Hungerford writes that one ficld near Parma was severe 
dy attacked. 

Uromvees trifolii (Hedwe f.) Lév. was reported on white clover from Connec-— 
ticut, Minnesota, Iowa, Missouri, and Manitoba, and on alsike clover from Connecti- 
cut, hiimnesota and Manitoba. 

Uromyees elegans (Berk. & Curt.) Iagh. (Pucciniola elegans (Berk. & Curt.) 
Arth) was reported on Trifolium carolinianum by Iudwig from Scuth Carolina as of 
Some economic importance owing to the value of the host for grazing purposese A 
case Was reported of piece affected spots in pastures with reduction in amount of 
foliage produced. 


Root rots caused by various organisms 


Root rot caused by Sclerotinia trifoliorum Zriks. This disease was re- 
ported from Ohio, Wisconsin, Idaho, and Oregon during the year. In Ohio there has 
been an increase of this root rot as compared with that caused by Fusarium. It is 
important mainly in the northwestern part of the state. In Oregon the disease was 
said to be the cause of considerable damage in the western and southern parts of 
the state. 

noot rot caused by Fusarium sp. This root rot is reported from Ohio and 
Idaho in both of which Ese it was regarded as important. 

A root rot the cause of which has not been determined was also reported as 
Serious in Kentucky. Regarding this, Vallcau sends the following statement: 


"During the past two years Fergus and Valleau have conducted 
extensive studies of the root systems of red clover,esp2cially, but 
also white, sweet, alsike and crimson clovers and alfalfa, and have 
found on hundreds of plants examined always many small roots dead and 
being replaced by new ones. Tap roots of red clover and alsike become 
Dadly discolored either the first summer or the second and then plants 
live on crown roots entircly. This seems to be the cause of great ; 
mortality in certain ficlds the first summer and to be the cause of 
red clover acting as < biennial ovcr the greater part of the countrye 

"The extent of injury to the roots is directly correlated with 
the soil treatment. This part of the problem is being studied on the 
SOil fields distributed in various soil areas of Kentucky. Lime 
materially reduces tho injury the first summere Lime and acid phos- 
phate greatly reduce the injury« On blue grass soil in central 
‘entucky there is gencrally very slight injury the first season. On 
all soils and with all treatments there is a very serious injury the 
second ycar. 

. "The disease seems always to be present on all clovers, but the 
extent of injury is dependent on rate of growth of the plant and this 
is dependent on soil fertility." 
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CLOVER ~ Root rots, Nematode disease, Miscellaneous diseases 
Reference 


Selby, A. D., and R. C. Thomas. Impairment of clover seedlings r 
Monthly Bull. Ohio Agric. Sta. 6; 90-92. 1921- Fusarium sp. hag 
consistently been associated with a root-rot discuse of 
in Gnio. 


Nematode disease caused by Tylenchus dipsaci (Kthn) Basticn 


The nematode disease of red clover was reported only from Idaho during 
1922. Ina recent publication from Idaho (1) infection is reported as having been 
secured on the following plants by growing them in infested soil: Beans, peas, 
fall vetch, Egyptian clover, and alsike clover. Varietal tests conducted at the 
Rothamstead Experiment Station by Goodey (2) gave the following results with regard 
to susceptibility: 


ry susceptibie: 
er — Canadian, French and Unglish. 


less susceptibilss 
Cow-grass — English. 
Alsike clover - oa ian Saas English. 


Sainioin. 

White clover — Wild Cotswold, English, and Wild Kentish. 
Greup 4, apparently immune: 

White clover -— Sutton's Mammoth. 

Lucerne ~- Provence 

Trefoils 


Literature cited: 
(1) Smith, R. M. The eelworm disezse of red clover. Idaho Agr- Exp. Sta. 
Bul- 150: 1-14. Mar. 1922. 
: (2) Goodey, T. On the suscemtibility of clover and some other legumes to 
. stem—-diseases caused by the eelworm, Tylenchus dipsaci, syn. 
Gevastatrix, Kuhn. Jour. dgr. Sci. 12 20-30. Feb. 24, 1922. 
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Anthracnose caused by Colletotrichum trifolii Sain - reported only from 
ields in the western nurt of the state. 
iza trifolii (Bernh.) Tekl. -— reported from 


- —>2 


» Ohio where it was serious in a few i 
leaf spot caused by Pseudonez 

i Ohio, Wisconsin and New Brunswick. 

oe leat spot caused by Sphacrulina traioList f. 


a ee ae ee 


OEE iostr. - was reported on for the 
“first time in the United States by —. P. Eopkins at — Bostom mecting. He has 
observed it in Missouri, Illinois, and New Yo rincipully on white clover, but 
red and alsike clover have ulso besn found infect 3 “the disex.se was collected 
in Columbia, Missouri us early us 1902. It first observed this year in 
ft 
a 


i 
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_ Missouri by Hopkins on March 18. (Hopkins, £. he Sphacrulina trifolii leaf 
. Spot of clover. (Abstract). Phytopeth 13: 59. Jan- 1923.) 
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“CEOVER 


? 


Leuf spot caused by Macrosporium sp. - abundant and widely distributed in 
Louisianu and occurring also in Ohio und Minnesota 

Sooty spot céusced by phyllachora trifolii Pers. (Fekl.) = (Polythrincium 
trifolii) Kuntze - reported from Vermont, Connecticut, Ohio, Illinois, Minnesota, 
and Canuda on both white ond red clover. L. R. Tehon in Illinois writes as fol- 
lows concerning this diseuse: 


"It is a matter of interest to me to find that im the western 
art of Illinois, particularly in Madison, St. Clair, Jersey, Menard, 
zewell, and Culhoun Counties, the white clover used largely for 
pssture purposes is covered to « large extent with the mold Polythrincium 
ifolii.s Procticully u11 pustures where this clover is grown are in- : 
icsted. ‘The infection of plunts vuries from 30 to 7% «and from 60 to 
7C~ of the leaves on these plants are affected with reduction of photo- 
synthetic surface of from 2 to 30%." | 


r. 
u 


Spot c.used by Cercospora sp. - reported from Delaware (uffecting stems) 
and from Nissouri (cousing slight demige to the leuves). 

Mosaie — reported on red clover, particularly from Connecticut, Arkansas, 
Indiana, “/isconsin, und Minnesota, and, uccording to the Canadian Plant Disease 
Survey, from Quebec and Manitoba. References: (Bickson, E. T. und EB. G. Hood. 
Temperiture studies in mosaic diseases. (abstract). Phytopath. 13: 42. Jan. 
1924- Nelson, Raye The occurrence of protozoa in plants affectcd with mosaic 
and related diseases. (Abdstrect). Phytopath..13: 41. Jan. 1923). 

Doddcr (Cuscuta sp) ~ reported from Louisiana, (one ficld very bad). 


SWEET CLOVER’ (Malilotus spp.) 


Leuf spot and stem rot caused ov ascochyta caulicola Iaub. - reported 
aS abundunt and c:using consideruble dcfoliation on the Experiment Station plots 
and at one place in Boone County, Missouri (Hopkins, Meneval); found in a few 
fields near Fargo, North Dakota, where it appears rather late, and seems to cause 
a blasting of the seed in seed fields. (Weniger). 

anthracnose cuused by Colletotrichum trifolii Bain - Kendall County, 
Illinois. {Tchon). 

Anthracnose caused by Clocosporium caulivorum Kirch - Kankakee County, 
Tllinois. (Tchon). 

Root rot cuused by Fusarium sp- - one severcly (10-20%) affected ficld 
found in ‘illiams County, North Dal:ota; cool, damp weather favorablee (Weniger). 

Mosaic - observed on practically every plant in the vicinity of University 
Farm, Minnesota (Sect. Plant Path.). 

Wilt (undet.) ~ East Baton Rouge Parish, Louisiana; comion, some loss 
(Edgerton). 

Root knot caused by Hotcrodera radicicola (Grecf) MULL. - northwestern - 
South Carolina (Ludwig). 


BUR CLOVER (Medicago hispida gaertn.) 
Icaf spot caused by Macrosporium sp. - abundant on bur clover in East 


Baton Rouge Parish, Louisiana; affecting ncarly all of thc crop but not causing 
much loss (Edgerton). 
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COWPEA 


leaf spot caused by Cercospora cruenta Sacc. -— Delaware, Texas (four 
counties. prevalent, 1% loss - Taubcnhaus), Illinois (first report fer Illinois, 
collected ence only, at Makanda, Jackson County, sugust 19; slight -{anderson 
and Tshon}. 

lea? spot caused by Amerosporium occonomicum B. & T. — general but not 
important in Delavarc (Adams). 

Alternaria atrans Gibson following sunburn and aphid injury on Blackeye 
cowpca, Arizona; (see soybean) - 

Powdery mildew caused by Erysiphe polygoni DO. - unimportant in Delaware 
and South Carolina; severe, mausing defolsation ia $zeeuncusa at LPayctte, 
Indiana. (Gardner). 

Rust caused by Uromyces appendiculatus (Pers.) Lév. - Texas. 

Bactcrial spot causcd by Bacterium vignac Gardncor & Kendrick is said to be 
Widespread in Ipdiana, where it has been observed since 1919. The disease is 
rather destructive, but it was less important in 1922 than usual. The organism 
causcs leuf and pod spotting, malformation of the pods, and blight of secdlings 
grown from infected sced. According to the authors, the organism is secd horne, 
and probably the use of secd from disease-free pods will control it. (Gardner, 
Max We, and James B. Kendrick. Pacterial spot of cowpca. scicnce n. s. 57: 
275+ March 2, 1923). 

Mosaic - fairly important in Arkansas (Elliott); unimportant and rare in 
Indiana. (Gardner). 

Wilt caused by Fusarium vasinfcetum Atk.- northern South Carolina (impor- 
tant; importance not to be judged by number of complaints, as discase makes it 
necessary to raise only resistant varicties of both cotton and cowpeas - Ludwig), 
Arkansas. 

Root rot cuused by Ozonium omnivorum Shear — prevalent in Texas.. 
(Taubenhaus), 


SOYBEAN 


Bactcrial leaf spots: Bacterial pustule caused by Bactcrium phascoli var. 
Ssojcnse Hedges ~ was abundant in East baton Rouge Parish, Louisiana, where it was 
re first observed on June eL,; aifecting practically all. of the crop, and. causing-a 

loss cstimated at 3 to 5%. (Edgerton). according to Miss Hedges (5), this organ- 
ism was first isolated in 1917 from Texas matcrial. and hus boon found to occur 
V7. z 


from “Washington southward. Sacte rial blight caused by Bestorium glycineum 


ae 


Coerper,— cesorted from 3teuben and hitc CGountics, Indiuna. Undetermined 
ys) 


. aa 


in all fiolds; not dctcrmined, probably bacterial; has been considered as duc to 
B- lathyri but net confirmed by culture work ~ Adams) ard Virginia (general and 
Causing scverc damage ~ #romuic). 

Bactcrial wilts: Bactesium solaracearun EFS has been found on seybean in / 
North Carolina, according to F. A. Wolf (7}. Diseased specimens wore rcecived 
from Columbug in August, 1421. While wilting is not a prominent symptom in the 
Case of this host, probably because of the woody nature of the stems and pctioles, 
the aficetcd plants arc dvarfcd and the foliage is prematurely killed. The organ- 
ism causing the new bacterial wilt of the bcan,Bactcrium flaccumfacicns, described 
_ »y Miss Hedges, was succsssfully inoculated into the Ito San vericty of soy 
y can (4). 
Nt Downy mildew caused by Peronospora sp- is reportcd by F. R. Pcrry from 
Genesee County, New York. This is the first rcport of a downy mildow on soybean 
_ Ffeccived by the Survey, and apparontly it is the first renort for the United 
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States. According to E. J. Butler (1) Peronosnora trifoliorum de Bary occurs on 
Soybean in the province of Kashmir in India, and has been reportcd on this host 
from Formosa also; und P. trifoliorum var. manshurics Naoumoff hus been described 
on soybean from Russian Manchuria. 

Pod and stem blight caused by Phomopsis sojae Lchman has boen dceseribed 
from North Carolina (6}).. It had been reported as due to Phoma sp. in 1920 by 
Wolf and. Lehman (ais According to Lehman the causal fungus attacks pods, stems, 
and sometimes leaves. The pods arc penetrated and the secds invaded by the organ- 
ism- The fungus overwinters in diseascd stems and secd. The disease is said to 
be capable, espceially in wet seasons, of causing serious damage to this host, 
and the use of diseuse-free sced, crop rotation, and the plowing under of dis- 
eased plants aftcr harvest are recommended for its control. 

Wilt caused by Fusarium sp. ~ Botetourt County, Virginia; Hampton County, 
south Cerolina, end Lewiston, Missouri. 

Wilt caused by Sclcrotium rolfsii Sacc. - occasional, causing a loss of 
less than 1% in East Baton Rouge Parish, Louisiana. (Zdgcrton). 

Mosaic was reported from Indiana again, and for the first time from 
Connecticut, New York, Virginia, Kentucky, and Louisiana. Indiana, Pennsylvania 
and North Carolina werc the only states from which soybcan mosaic had previously 
been reported to the Sarvcey. There may be some question as to whether some of 
the mosaic reported may not really be a troubic similar to that occurring in 
Delaware, which Adams says is due to unbalanccd nutrition (see necrosis). Tho 
indiana discasc has becn proved by transmission ecxpcrimcents, howcvcr, to be a 
truc mosaic (2). Tne following notes concorning the relative susccptibility of 
varictics to mosaic arc intercsting: 


New York (Riverhcad, L. I.): Soy bean mosaic was observed in a varicty test 
plot and data as follows were taken: 100% of the plants of the varictics Black 
Eycbrow, Manchu, Mandarin, Wilson, and Virginia were diseased; while only 20% of 
those of the Peking vcriaty were affected. (E. E. Clayton, July 24). 


Kentucky: Noticed for first timc at Experiment Station. Mammoth Ycllow 
appoured very susceptible. (Valleau). 


indiana: Worst in Hollybrook varicty, severe in Haberlandt, and occurs in a 
number of other varictics testcd- Reduces yicld severcly. (Gardner). 


Necrosis, due to unbalanecd nutrition, which is ruported from Delaware as 
general and very important in some sections is described by Adams as follows: 


".. chlorosis on soybean leaves has boen observed the past two 
Scasons resembling mosaic symptoms. Along with the mottled appearance 
of the leaves an atrophy of the terminal growth occurs. About the time 
of maturing a conspicuous 'firing' of the icaves occurs, and in some 
instances a pronounded prcematuring. ‘The lower leaves on such plants 
showed no symptoms of chlorosis. The disturbance was found to be 
entircly associated with the food requirements, particularly where 
potash was deficignt-" 


Alternaria atrans Gibson (3),following sunburn and aphid injury and caus-— 
ing a leaf-spot with resultant loss of foliage, is said to be of considcrable 
importance in southern Arizona. The varicty Virginia is affecticd badly cnough 
cvery year to lessen seriously its value for any purpose in that rcgion, while 
Biloxi was the most resistant variety found. None of the varieties studied, in- 
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ides the two already mentioned, Otcotan, Barchet, Shanghai, Tokio, and 
eans, and Blackeye cowpeas, were immune to the disease. 


Literature cited: 


(1) Butler, E. J. Soybean: downy mildew. In Fungi and disease in 
| plants, pp- 266-267. Thacker, Spink and Co., Calcutta and 
| Simla. 1918. 
References given under soybean cowny mildew: 
sydow & Butler: Fungi Indiae Orientalis, IV; ann. Mye., 


Xe 
Naoumoff: Fungi Ussuriensis; Eul- Soce Myce Fre, XXX 
Parasitic fungi of Formosa; Bot. Mag., Tokyo, AXVIil, A (423) 
(2) Gardner, Max We, and James B. Kendrick. Soybean mosaic. 
Jour. Agr. Res. 22: 111-113. Oct. 8, 1921. 
(3) Gibson, Frederick. Sunburn and aphid injury of soybeans and 
cowpeas. irizona igr. Exp. Sta. Tech. Bul. 2: 41-46. Sept. 1922. 
(4) Hedges, Florence. A bacterial wilt of the bean caused by 


Bacterium Tlaccumfaciens nov. sp. Science n- Se 55: 4535-434. 
apr. 21, 1922. 

/ u hs es 

(5) tet 25 59 Bacterial pustule of soybean.  Scicnce Nn. Se 


Se: 11i-tl2. July 26, 1922. 
7 (6) lehman, S. G. Pod and stem blight of the soybean. Jour. 
‘ Elisha Mitchell Sci. Soc. 38: 13. sept. 1922. 


a (Abstract of paper read before 21st ann. meot. North 

¢ Carolina Acad. Sci. May, 1922). 

| (oe-omeir, F. A, additional hosts for Bacterium solanacearum. 

Phytopath. 12: 90-99. Feb. 1922. 

(3) , and S. G. Lehman. Notes on new or little known 
plant diseases in North Carolina in 1920. In North Carolina 


Agrse Exp. Sta. Ann. Rept. 43: 56. 1920. 


VETCH (Vicia sp.) 


| Protocoronospora nigricans Atk. & Edg. ~ very common but causing slight 
‘loss in East Baton Rouge Parish, Louisiana. (Edgerton). 


VSIVET BEAN (Stizolobium spp-) 


Bacterial lezf spot caused by Bacterium sp. - common in Louisiana. 

} Leaf spot caused by Cercosvore stizolobii Syd. was found at Barnwell, South 
‘Carolina, in September. <ccording to Anna 2. Jenkxins (1), of the Office of 

» Pathological Collections, there are spocoimens of this disease in the Pathological 
Herbarium from North Carolina (1921), Florida (1901 and 1921), and the Philippine 
_islands (type locality); and specimens collected in Porto Rico by 

“Js A. Stevenson in 1914 and 1915 on Stizolobium sp-, and by F. L. Stevens on 3; 
/Pruriens are considered to be of the same species. In the Survey files there is 
4 report from G. L. Peltier of Cercospora sp.on velvet ocan occurring in 1917 for 
_ the first time in Alabama. 
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Stem rot (cause unknown) ~ Barnwell County, South Carolina; unimportant. 

Root knot caused by Heterodera radicicola (Grecf) Mull. - According to the 
results of experiments conducted at the Florida Experiment Station (2) growing 
bunch velvet beans for one season, during which they are kept cleanly cultivated, 
greatly reduces the number of nematodes and makes it possible to grow snap beans 
the following season. 


Literature cited: 


(1) U. S. Dept. Agr. Office Path. Col. Pathological Herbarium Notes 4: 
11. Aprad: a, aoe. 

(2) Watson, J. R. Bunch velvet beans to control root-knot. Florida 
gre Exp. Sta. Bul. 163: 55-59. June 1922. 


HORSE BEAN (Vicia faba) 


Chocolate spot or streak disease cuused by Bacillus lathyri Manns & 
Taubenhaus has been reported from England and Wales (1). It is said not to be 
especially important except under exceptional conditions of hot, moist weather. 


Literature cited: 


(1) Paine, S. G. and M. §. lacey. Chocolate spot or streak disease of 
broad beans. Jour. Min. Agr. Great Britain 29: 17/5-1/77/- 
May 1922. 


B. SUNPLOVER 


Rust caused by Puccinia helianthi Schw. was reported from Connecticut, 
Delaware, ‘Jisconsin (may be some loss when grown for silage by loss of lower 
leaves; of minor importance as a rule), Minnesota, Colorado, California (common 
in the interior valley on wild sunflowers; found at Manteca, San Joaquin County, 
on cultivated sunflowers causing only slight injury), and by the Dominion Plant 
Disease Survey from Quebec, Ontario, Manitoba, and Saskatchewan (1). 

Wilt caused by Sclerotinia sp. was not reported to the Survey in 1922. In 
Canada, however, according to the Dominion Plant Diseuse Survey report (1); 2% 
occurred in Quebec, Ontario, Manitoba, and British Columbia, but was not of gen- 
eral importance except in Quedec. 

Powdery mildew caused by Brysinhe cichoracearum DC. - Connecticut, 
Washington, Manitoba (1). 

Downy mildew caused by Plasmopara halstedil (Farl.) Berl. & de Toni - 
Tipton County, Indiana. | 

Leaf spot caused by Septoria helianthi 0. & K. - Connecticut, Minnesota. 

Dodder (Cuscuta sp.) - Whitman County, Washington. 


jiterature cited: 
(1) Drayton, F. L., compiler. Survey of the prevalence of plant diseases 

in the Dominion of Canada, 1922. Third ann. Rept. (mimeographed) 

Division of Botany, Experimentul Farms Branch, Depte igre 1922. 
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Rust caused by Puccinia phlei-pratensis Eriks. & Henn. was reported from 
New York, West Virginia, Minnesota, Iowa, North Dakota, and Oregon. 

leaf spot caused by Scolecotrichum graminis Fekl. ~ Anoka County, 
Minnesota, June 22. : 

Smut caused by Ustilago striaeformis (Westd.) Niessl was reported from 
New York (in private lawn at Ithaca, June), Towa, North Dakota, and Skagit County, 
Yashington. 


Recent literature: 


Davis, W. H. Germination of the spores of timothy smut fUstilago | 
striacformis (Westd.):Niessl.). (Abstract). Phytopath. 13: 33-39 
Jan. 1924. oe 


Loaf spot caused by Hcterosporium phlei Gregory - laurel, New York, July 6. 


ee nee wate 

Zonate eye-spot caused by Helminthosporium giganteum H. & W. ~ see under 
miscellaneous grasses. 

Take-all caused by Ophiobolus cariceti (Bork. & Br.) Sacc. — Cayuga and 
Tompkins Counties, New York; found only in vadly diseased (takc-all) wheat fields. 
(Kirby & Barrus). 

Proliferation of spike (physiological) - North Branford, Connecticut, 
October 26. Glumes turned into leaves. (Clinton). : 


SUDAN GRASS (Holeus sorghum sudanensis (Piper) ilitchc-) 


Bacterial blight caused by Bacillus sorghi Burr. ~ found in serious form 
at Yuma, drizona.(D. C. George). 
_ Anthracnose caused by Colletotrichum cereale Manns — North Dakota. 


MISCELLANEOUS GRASSES 
Brown patch caused by Rhizoctonia solani Kuhn 


Clinton reports that in Connecticut this disease gave much trouble in 
lawns early in the season, which was wet. However, it was not always possible to 
find a fungus as the cause of the trouble. He thinks that winter injury and sun- 
scorch are probably contributing causes. Fescue, red top, and bent were the 


grasses most injured by the disease in Connecticut, while blue grassuwas not much 
damaged. 


The use of Bordeaux, eithor dry or liquid,.tas been reported to give good 
results in the control of this disease (1). The grass should be kept covered with 
the spray until late in the season; during the most dangerous periods (moist hot 


& Weather) the Bordeaux should be applied every two or three days, and in no obey 
_ Should there be longer than a week between applications. After every rain or water 
ing a new application should be made. | 
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Literature cited: 


(1) Carrier, Lyman. Brown-patch and the Bordeaux treatment. Bul. Green 
Sect. U. Ss Golf Assoe, 2: 109-116." Sorsk tees 


Claviceps purpurea (Fr.) Tul. 


Agropyron repens (L-) Beauv- — New York, Saskatchwean (2) 
Agropyron smithii Rydb. — Saskatchewan (2) 

Calamagrostis americana Scrib. — Saskatchewan (2) 

Elymus macounii Vasey - Saskatchewan (2) 

Spartina pectinata Bosc. — Saskatchewan (2) 


brySiphne graminis DC. 


Agropyron repens (L.) Beauv. - New York, Minnesota 
Agropyron tenerum Vasey -— Minnesota 

Agrostis palustris Huds. (A. alba) - Minnesota 
Dactylis glomerata Le -— Minnesota 

Elymus canadensis L. — Minnesota 

Poa pratensis L. ~ Minnesota, Missourl 


Helminthosporium bromi Died. 


Bromus inermis Leyss- — Minnesota, North Dakota (severe early 
in season). 


Helminthosporium giganteum H. & W. (4) 


near Washington, D. C., on: . | 
Agropyron elongetum Host — severe. 
Agropyron intermcdium Beauv. - severe. 
4gropyron repens (L.) Beauv. - severe 
Agrostis stolonifera L. — moderate 
Bromus inermis Leyss- — severe 
Capriolia dactylon (L.) Kuntze = (Cynodon dactylon Le) ~ very severe. 
Fleusine indica (L-) Gaertn- - severe 
Elymus virginicus L- ~ moderate 
Eragrostis cilianensis (all.) Link = (E- major Host) ~ slight 
Eragrostis pectinacea (Michx-) Nees - slight ) 
Howalocenchrus virginicus (Willd.) Britton = (Leersia virginica Willd.) - 
moderate 
lasiagrostis splendens Kunth - severe 
Muhlenbergia mexicana (Luli Trin. --slight 
Muhlenbergia schreberi Gmel. - slight 
Panicum anceps Michx- - slight 
Panicum clandestinum L- - slight 
Panicum dichotomiflorum Michx- - slight 
Panicum gattingeri Nash ~ slight 
Pennisetum japonicum Trin. - slight 
Phaloris arundinacea I- - very severe 
Phlieum pratense L- - slight 
Poa pratensis L. - slight 
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Helminthosporium ravenelii M. A. Curtis 
Sporobolus berteroanus (Trin.) Hitch. & Chase - Florida (very severe) 


Helminthosporium sp. 


Poa pratensis Le - Connecticut (Same disease as the one reported by Drechsler 
(3) as having been found in Wisconsin, Illinois, New York, Connecticut, 
Wassachusetts, Maine, Maryland, Virginia). 


QOphiobolus cariceti (Berk. & Br.) Sacc. 


Reported by Kirby from New York on: 


Agropyron repens (L.) Beauv. - very important as a harborer of this disease. 
Agrostis palustrie Huds. (4. alba) ~ only in take-all infested wheat fields. 
Bromus secalinus L. - only in take-all infested spots in wheat fields. 
Poa compressa Le ~ new on this host; important as a take-all host. 
Phyllachora graminis (Pers.) Fekl. 
Agropyron repens (L.) Beauv. — Minnesota 
Elymus canadensis L. - New York, Minnesota 
Hystrix patula Moench ~ Minnesota 
Mublenbergia sp. - Minnesota 
Physarum cinereum (Batsch) Pers. 
lawn grasses - Connecticut (injury slight, mechanical) 


Piricularia grisea (Cke.) Sacc. 


Syntherisma sanguinalis (L.) Dulae (Digitaria sanguinalis Scop.) - 
Illinois. 


Puccinia clematidis (DC.) Lagerh. 


Reported from Manitoba by V. W. Jackson (2) on: 


q 
ph 


Agropyron tenerum Vasey 


Agropyron spp- 
Bromus spp. 
Elymus spp- 


Avena sp. (wild oats) - Minnesota 
Festuca elatior L. ~ New York 


Puccinia cynodontis Tacroix 


Capriola dactylon (L.) Kuntze - Florida 
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Puccinia glumarum (Schm.) Erikss. & Henn. 


(* ~ New hosts determined by artificial inoculation, reported by 
Hungerford, Idaho) 

*Agropyron acutum C. Koch 

*Agropyron longifolium 

*Agropyron tenerum longifolium 

*Bromus adoénsis Hochst. 

*Bromus erectus Huds. 

*Bromus lanuginosus Poir. 

*Bromus macrostachys Desf. 

*Bromus maximus Desf. 

*Bromus porteri frondosus 

*Bromus purgans latiglumis Shear 

*Bromus richardsonii Link. 

*Bromus rigidus Roth. | 

*Hordeum bulbosum L. 

Hordeum jubatum L. ~ Alberta (G. E. Delong (2), Idaho 
+Hordeum maritimun. With. 

Hordeum nodosum u- Idaho 

*Phaluris canariensis L. 

Wild grasses - California 

Puccinia graminis Pers. 


Agropyron caninum (L.) Beauv. - Minnesota 

Agropyron repens (L.-) Beauv. — New York, Minnesota 

Agropyron smithii Rydb. ~ Minnesota 

Agropyron tenerum Vasey — Minnesota | 

Agrostis palustris Huds. - New York (near infected barberry), West 
Virginia, Minnesota 

Alopecurus geniculatus I. - Minnesota 

Bromus sp. — Minnesota 

Dactylis glomerata Le — New York, Minnesota 

Elymas canadensis L. — Minnesota 

Elyms virginicus L. — Minnesota 

Hordeum jubatum L. - Illinois (near barberry), Minnesota (particularly 
heavy near barberry), Montana (near parberry), Alberta (2) 

Lolium temulentum L. ~ Minnesota 

Grasses (species not given) — Manitoba (V. W. Jackson (2) ), and 
Saskatchewan (P. M. Simmonds (2) ) 


Puccinia poarum Niels. 
Poa pratensis L. — South Carolina, Minnesota 
Puccinia subnitens Diet. 


Distichlis spicata (L.) Greene )salt-grass) - Washington (telial host 
for rust on spinach) 
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Pythium sp- 
Agrostis palustris Huds. ~ Whitneyville, Connecticut, October 9. 
On young grass and new lawn but did not seem to injure roots 


much. Cultures obtained. (Clinton}. 


Sclerospora graminicola (Sacc.) Schr. 


Chaetochloa italica (L.) Seribn. (Setaria italica Beauv.) -— Minnesota 


Chaetochloa viridis (L.) Seribn. (Setaria viridis (L.} Beauv.) - 
Minnesota, Iowa 


Sscozecotricnum graminis Fckl. 
Alopecurus pratensis L. (meadow foxtail) ~- Indiana 


septoria sp- 


Bromus inermis Leyss- (brome grass) - North Dakota 
(See also Weber's article in Phytopathology (7) ). 


Sorosporium syntherismae (Peck) Farl. 
Millet - Saskatchewan (2) 
Urocystis agropyri (Preuss) Schrét. 
Agropyron repens (L.) Beauv. . New York 
Agrostis palustris Huds. — Wisconsin (1921, first report on this 


host (1) ) 
Melica imperfecta Trin. -— California (6) 


Uromyces dactylidis Otth 
Dactylis glomerata LI. ~ Virginia, found at Blacksburg in October; 
prevalent here, distribution in other parts cf state. First 
collection in Virginia an@ second in United -tates- (Fromme ) 
Ustilago neglecta Niessl 
Chaetochloa lutescens (Weigel) Stuntz (Setaria glauca) - Minnesota 
Ustilago panici-miliacei (Pers.) Wint. 
Panicum miliaceum L. - North Dakota, Washington (5) 
Ustilago striaeformis (‘lestend.) Niessl 
Poa pratensis L. - New York 


Smt (cause not given) 


Bromus spp. — Colorado 
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Wojnowicia graminis (McAlp-) Sacc. & D- Sacc. 
Agropyron smithii Rydb. — Kansas 


Winter injury 


Festuca spp. -— Connecticut, some of the trouble of lawns consisting 
of this grass seems to be partly due to winter injury (Clinton) 


Recent litsrature: 
(Cited); 

(1) Davis, W. H. Urocystis agropyri on redtop-. Mycologia lA: 
279-281. Sept. 1922 

(2) Drayton, F. die compiler. Survey of the prevalence of plant 
diseases in the Dominion of Canada, 1922. Third inn. 
Rept. (mimeographed}. Division of Botany, =xperimental 
Farms Branch, Dept. Agr. 1922 

(3) Drechsler, Charles. Anew leaf spot of Kentucky Blue Grass 
caused by an undescribed species of Helminthosporium. 
(Abstract). Phytopath. 12: 35. Jan. 1922. 

(A) The occurrence of zonate eye-spot on 
various grasses and its mode of extension. (Abstract). 
Phytopath. 13; 59-60. Jan. 192%. 

(5) Heald, F. D. Report of the Division of Plant Pathology. 
Washington Agr. Exp. Sta. Bul. 167: 30-43. 2e- 

COP Bae. Dept. Agre Office Path- Coll. Pathological Herbarium 
Notes 5... Nov. 1, 1922. 

(7) Weber, George F. Septoria diseases of cereals. III. Septoria 
diseases of rye, barley, and certain grasses- Phytopath. 
14: 1-24. Jan. 1923. 

Septoria agropyri Ell. & Ev. on Agropyron repens; 
S. bromi Sacc. on Bromus altissims, B. inermis, (found 
in 1920, first time reported on this species in this 
country), B. secalinus; Septoria sp.(not S. graminum Desm.) 
on Poa pratensis; all in Wisconsin. 


(Not cited): 
Bubak, Franz. Une nouvelle*éspece du genre Urocystis. Bol. 
R. Soc. Bspan. Hist. Nat. 22: 205-207. Apr. 1922. Urocystis 


bolivari on Lolium perenne. 
See Fate Ls 3 4 
Kulkarni, Gopal Sudrao. Smut (Ustilago peradoxa Syd. and Buti.) 


on sawn (Panicum frumentaceum Roxb.) Jour. Indian Bot. 3: 
10-11. May 1922. 

Mains, E. B. Observations concerning Puccinia pattersoniana and 
Puccinia moreniana. Proc. Indiana Acad. 1921: 154-155- 1922. 

P. pattersoniana occurs on several grasses (Agropyron 

Spicatom, Hiyinus condensatus, E. triticoides,. Sitamion 
jubatum) in Montana, Oregon, Washington, Utah, California, 
and New Mexico. It is believéd that the aecial stage may 
occur on some species of Brodiaea, since the teliospores of 
P- moreniana, a short cycled rust on Brodiaea cupitata, have = 
distinguishing characteristics strikingly similar to those of 
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